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similarly be followed. But the effects are 
much less striking than in the case of the red 
flowers. 

Since, in ail cases, the absorption by the 
flowers of pelargonium appears in the yellow 
and the green sectors of the spectrum, we are 
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justified in recognising the material responsible 
for the observed colour as Florachrome B. It 
is also evident that the colour variations 
observed are due essentially to the quantity 
of the pigment present in the petals being 
s.tibstantially different in the different cases. 


INTERPRETATION OF CONIDIAL TYPES IN DRECHSLERA* 

C. V. SUBRAMANIAN 
University Botany Laboratory, Madras-5 


TN a study of conidial types in Cochlioholus 
**■ sativus (Ito and Kurib.) Drechsler ex Dastur 
[ =: Drechslera sorokiniana (Sacc.) Subrm. 
and Jain], Subramanian and Jaini reported 
production of several kinds of conidia. Apart 
from the common (non-furcate) conidia, they 
observed also many furcate conidia. Three 
types of non-furcate conidia were found, viz., 
(a) porospores, which were typical of the spe¬ 
cies; (b) gangliospores; and (c) blastospores. 
Both mono-ascospore and mono-conidial iso¬ 
lates were included in their study and the 
authors observed that “though; non-furcate 
porospores were typical of the s^pecies, the 
consistent production of gangliospores by all 
isolates and of blastospores by two of them 
was noteworthy”. In later work, Jain^ investi¬ 
gated conidial types in a number of species of 
Drechslera and observed production of ganglio¬ 
spores, besides typical porospores, in several 
of them such as. D. hicolor (Mitra) Subram. 
and Jain, D. maydis (Nisikado) Subram. and 
Jain, D, cookei (Sacc.) Subram. and Jain, D. tri- 
ticivulgaris (Nisikado) Ito, and two possibly new 
species of Drechslera (taxonomic species, 1 and 
2). LuttrelF observed both porospores (== his 
porogenous conidia) and gangliospores (= his 
murogenous conidia) in Helminthosporium 
sorokinianum Sacc. (= Drechslera sorokiniana). 
He stated that the murogenous pattern of 
development was common when the fungus 
was grown at higher temperatures (say 31° C), 
whereas at lower temperatures (below 25° C) 
the porogenous method of development 
prevailed. Both Subramanian and Jain^ and 
Jain- found production of porospores and 
gangliospores on the same conidiophore in 
mono-conidial clones and, therefore, according 
to them, Luttreirs-'^ observation that formation 
of murogenous conidia (=gangliospores) may 


* Memoir Nvn. S2 from the Centre for Advanced Studies? 
in Botany, University of Madras. 


be a temperature-response needed further 
investigation. In a recent intensive study of 
the effect of temperature on conidial types in 
several species of Drechslera, my colleague 
Bhat-^ has very clearly shown that the pattern 
of conidial morphogenesis is, in fact, 
governed by temperature. Working on 
several species of Drechslera (D. sorokiniana, 
D. oryzcB (Breda de Haan) Subram. and Jain, 
D. hicolor, D. biformis (Mason and Hughes) 
Subrm. and Jain, and D. tax sp. 2), he found 
that several isolates of some of these typically 
produced porospores at 24° C, porospores and 
some gangliospores at 28° C, and mostly or 
entirely gangliospores at 34° C. 

Both for the student of morphogenesis and 
for the taxonomist for whom conidial ontogeny 
has great significance, these findings! should bc‘ 
of some interest. The fact that a mono- 
ascospore or a mono-conidial clone of a taxon 
produces three different kinds of conidia raises 
the important problem of whether there could 
be any basic similarity in the morphogenetic 
patterns that lead to the production of th(‘ 
porospore, the gangliosporc and the blaslospore 
in the fungi which are being discussed in this 
paper. The fact that three conidial types have 
been found at once suggests differences, but 
what are the differences ? 

That a conidium may be produced through 
a pore on the conidiophore was. first suggested 
by Hughesf'> and the term “porospore" was 
proposed by him for such conidia. Although, 
porospores! have been reported in several 
genera, critical studies of the development of 
the porospore are few. Studies at the ultra- 
structural level seem absolutely essential for a 
proper understanding of conidial ontogeny and, 
although such studies are few, Campbell’s^ 
thorough and painstaking investigation of 
Alternaria brassicicola (Schw.) Wiltshire 
leaves little room for doubt that in thi^ fungus 
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always present. If one makes a critical study 
of conidial ontogeny, in most cases it should, 
therefore, be possible to distinguish a blasto- 
spore from a gangliospore on the basis of the 
constriction between conidium and conidio- 
phore which is present only in the case of the 
biastospore (Figs. 1-4) but not the gangliospore 
(Figs. 5-6); but, as stressed by Subramanian,i« 



FIGS. 5-6 illustrate development of gangliospors: 
a larger zone of the vrall is extensible and gradually swells 
in tue series in Fig. 6 than that in Fig. 5. 



Fig. 7 illustrates the development of porospores in 
which a pore is formed on the conidiophore and an inner 
wall or wall-layer blows out through the pore and develops 
into a conidium. (Area or part of conidiophoie wall 
above arrow extensible.) 

“the line between a biastospore and a ganglio¬ 
spore at maturity may be dubious’* sometimes. 
This is because considerable variation in the 
width of this constriction can be seen and a 
graded series can be built up between the two 
extremes of a biastospore produced by the 
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blowing out of a narrow zone of the conidio¬ 
phore wall and the gangliospore formed by the 
swelling of an extensive zone of the conidio¬ 
phore including its entire apex (Figs. 1-6), and 
if the width of the conidiophore producing 
conidia at its tip is relatively narrow, it 
would be difficult to state precisely to which 
of these two categories a conidium may be 
assigned. 

The most significant point about the three 
patterns of development observed in the case 
of the Drechslera spp. investigated is the fact 
that, in the development of the porospore, the 
wall of the conidiophore, or its outer layer, 
according to interpretation, seems to contri¬ 
bute nothing to the wall of the developing 
conidium and the conidial wall seems to be 
the blown out of an extensible inner wall or 
wall-layer; on the other hand, in the develop¬ 
ment of the blasitospore and the gangliospore, 
the wall as a whole, and not merely an inner 
layer, becomes extensible permitting the deve¬ 
lopment of a bud in the case of the former and 
a generalized swelling in the case of the latter. 
I believe that closer scrutiny of relationship of 
wall or wall-layers in elucidating conidial 
ontogeny would contribute considerably to the 
correct interpretation of conidial types and a 
better understanding of conidial morphogenesis 
in imperfect fungi. 
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CHOLESTEROL MOBILISING ACTIVITY OF TESTOSTERONE PROPIONATE 

M. K. VYAS* 

JT IS known that adrenaline administration, the cholesterol esters. The thyroid also parti- 
causes a decrease in lipemla associated with dpates as an important regulator ot the blood 
elevation m the basic metaboUsm and a sensi- cholesterol level. Testosterone was found to 
ble increase in fat of the liver, particularly of mobiUse unesterifled fatty acids from the body 

-- fat stores, as demonstrated by increased level 

* Present address: V.p. Chest Institute, University of serum fatty acids in female rats by Laron 
Delhi, Deihi-7. and Kowadlo.i They had injected 10 mg. of 
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testosterone to starved, female rats. Norcia and 
Evans- found resemblance between free fatty 
acids of plasma and of the triglycerides libe¬ 
rated from the adipose tissue. Former workers 
had concluded that the source of the increased 
free fatty acids in serum was adipose tissue, 
thus attributing the lipid-mobilising effect to 
testosterone. 

A similar effect of testosterone propionate is 
further observed in the present investigation 
in relation to cholesterol. Excretion studies 
have shown that after intramuscular injection 
of testosterone propionate in oil, this hormone 
is completely eliminated from the body in a 
very short period.^ Therefore, to ensure a 
moderately constant level of activity, the hor¬ 
mone was injected every day for a period of 
15 day si. 

Methods and Materials 

Adult male albino rats were used in the pre¬ 
sent investigation. Subcutaneous injection 
0'5mg./100g. of body weight) of testosterone 
propionate in araohis oilf was given to each rat 
daily. Another group of control rats was main¬ 
tained in similar conditions except for the 
administration of hormone. Access to food and 
water was free. 

Fifteen days acfter the commencement of the 
injection, the rats were sacrificed and blood, 
liver and small intestine were collected. Serum 
was used for chemical analysis. Lipids were 
extracted by the Soxlet extraction method 
using chloroform : methanol (2:1) mixture. 
Thisl lipid extract was concentrated under 
vacuum at 37° C. and later subjected to ad¬ 
sorption chromatography using an activated 
alumina column, as described elsewhere,^ for 
the separation of free and esterified choleste¬ 
rol. The esterified cholesterol fraction was 
saponified and then extracted with redistilled 
petroleum ether (60-8Q® C.). Both these frac¬ 


tions were precipitated with digitonine. The 
digltonide complex was dissolved in 2 ml. of 
glacial acetic acid. To this, 4 ml. of a mixture 
consisting of 5% sulphuric acid in acetic an¬ 
hydride was added. The colour was developed 
by keeping the tubes in a closed water-bath 
at 30° C. for 30 minutes. Optical density was 
read with the help of “Spectronic 20" (Bausch 
and Lomb) colorimeter at 630 m^ and was com¬ 
pared with standards treated simultaneously. 
Different concentrations of cholesterol were also 
treated earlier and a reference curve passing 
through the origin was obtained. This was 
always referred to after obtaining the experi¬ 
mental values. 

Results 

The initial body weight of the rats in both 
the groups and the changes observed ther(,‘- 
after are shown in Table I. At the end of 
two weeksi, a negligible difference in the body 
weight was observed. 

Table I 

Showing the changes in weight of the rats 
from 0 to 15 days. Each series included eighteen 
animuls. The day before starting the injections 
is indicated as 0 day. 

Weight in gm. Weight in gm. 
at 0 day after 15 dajs 

Control .. 165±12 106±I4 

Te>tosterone propionate 190 ± 14 200 ± i 2 

tn ated _ _ 

The average values of free and esterified 
cholesterol in serum, liver and small intestine 
of rats are shown in Table 11. After the in¬ 
jection of testosterone propionate, an increase 
in the level of free serum cholesterol is ob¬ 
served while the esterified fraction has decreas¬ 
ed by 36%. As a result, the ratio, total/ostcri- 
fied (1:3) of sierum cholesterol in the control 
rats increases to 3*1 in the injected rats 


, Table II 

Showing the value of free and esterified cholesterol of serum, liver and small intestine 
of eighteen rats taken in each series 

Serum cholesterol Liver cholesterol Small int^-stine chole.s- 

mg./ml. mg./gm. terol in mg. 

Free Esterified Free Esterified Free Esterifi cl 


Controls 


Mean value 0-14 0-42 1-88 0-141 8*87 0-38 

S.D.. 0-03 0-11 0-126 0-0618 0*72 0-05 


Testosterone propionate-^ 
treated 


Mean value 

S.D. 


0-65 

0-17 


0-31 

0-12 


1-31 0-032 6-2 0-21 

0-27 0-006 0-3 0-023 


t Kindly supplied by CIPLA, Bombay. 
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(Fig. 1). The livers of testosterone propionate- 
injected animals showed a very marked in¬ 
crease in the ratio of total to esterified choles¬ 
terol. It was from 14-3 to 42-0. The ratio of 
wei^t of liver to body weight however re¬ 
mained constant in both groups. An increase 
or a decrease in the free or esterified choles¬ 
terol respectively or both would yield such 
results. In this case, the free fraction fell by 
30% and the esterified by 77%. 

50 -1 

TOTAL 0 CONTROLS ED INJECTED 

fstT 



SERUM LIVER INTESTINE 


FIG. 1. Showing the value of total/esterified cholesterol 
values in serum, liver and small intestine. 

The total cholesterol of the intestinail wall 
decreased by 36% while the value of total/ 
esterified ratio has increased slightly. The 
decrease observed is mainly in the free cho¬ 
lesterol. 

Discussion 

In a normal adult male rat, the production 
and metabolism of testosterone is fixed. The 
exogenous source (5 mg./kg. body weight) 
administered subcutaneously would normally 
not metabolise completely through the same- 
pathway but will produce certain effects! on 
responsive tissues of the organism. In general, 
the metabolic disappearance of a* molecule can 
be observed by three processes functioning in 
the body: desjtruction, transformation and in¬ 
corporation or synthesis. Among these, only 
the process of transfer gives an idea about the 
relative distribution of any substance between 
the organ and the serum. That is the reason, 
that blood cholesterol level is considered as 
the resultant of its rate of synthesis and of 
destruction. 

Testosterone administration caused a five¬ 
fold increase in the free fraction of serum cho¬ 


lesterol indicating an accelerated flow of free 
cholesterol from hepatic and other tissues into 
the serum pool. This is in marked contrast 
with the effect of the thyroid hormones which 
cause a reverse shift of cholesterol from the 
blood into the tissues. 

The remarkable fall in esterified cholesterol 
value in the liver could be due to two rea¬ 
sons. One of them is the classical elimination 
through cholic acid via bile. From, the increase 
in serum free cholesterol noted above, it is: 
likely that on administration of testosterone 
propionate, hepatic cholesterol esters arc hydro¬ 
lysed and then released into serum;. This would 
simultaneously increase the free fatty acids 
value in serum also. 

This! androgen caused a fail in intestinal, 
wall cholesterol which is chiefly in the free 
form.-i This fall of free cholesterol to about 
36% after testosterone propionate could be due 
to its mobilising action on the cells of the 
intestinal wall. 

The changes in the free and eslterificd cho¬ 
lesterol fractions of serum, liver and small 
intestine observed after continuous injections 
of testosterone propionate demonstrate that 
along with the decrease in tissue fractions, 
iserum-free cholesterol has increased. 

Summary 

Significant increase in free cholesterol of 
serum after continuous injections of testoste¬ 
rone propionate for two weeks, with ai corres¬ 
ponding decrease in the values of hepatic and 
intestinal cholesterol demonstrates the mobi¬ 
lising activity of this androgen in relation to 
cholesterol. The mobilising effect is from tis¬ 
sues to serum. 

I wish to express my thanks to the Dean, 
T.N. Medical College, Bombay-8, for provid¬ 
ing facilities during this work. 
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EFFECT OF POLYHEDROSIS ON THE HAEMOLYMPH TRANSAMINASES 
IN THE SILKWORM BOMBYX MORI L. 
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Department of Post-Graduate Studies and Research in Chemistry^ Manasa Gangotri, 

University of Mysore^ Mysore-6 


Introduction 

RANSAMINASE activity is reported to be 
present in the tissues of silkworm, Bomhyx 
mori LiJ-^ The activity is: well defined in the 
silk gland, alimentary canal, muscle, fat body, 
and hasmolymph. It is reported that the in¬ 
clusion of micro-quantities of the antibiotic 
Chloromycetin in the diet of the silkworm 
results in a large increase in the transaminase 
activity in the haemolymph and other tis'suesJ 
Antibiotic inclusion also improves the resist¬ 
ance against diseases like polyhedrosis (gras- 
serie) and FlacherieJ Polyhedrosis attacks the 
silkworm larva at all its developmental stages^; 
it can also be induced by varying the condi¬ 
tions of rearing, like temperature,^ humidity, 
nutrition,!® and feeding of chemicals.!! Poly¬ 
hedrosis causes hypoproteinemia.!^ So it is 
interesting to study the effect of polyhedrosis 
on some key enzymes in the intermediary meta¬ 
bolism of proteins. This study was carried out 
to investigate the effect of polyhedrosis on the 
h,asmolymph transaminases of the developed 
larva of Bomhyx mori L. 

Materials and Methods 

Larvae of the silkworm were chosen in their 
fifth age just before spinning:. They were picked 
up from the mountages when they were ready 
for spinning cocoons. The healthy larvae and 
the grasserie-affected larvae were collected in 
separate groups. The larvae were pierced to 
bleed into 50 ml. capacity polythene centrifuge 
tubes placed in an ice-bath. The haemolymph 
wasl centrifuged at 2,000’ r.p.m. in an MSE 
refrigerated centrifuge at 4° C. for 30 min. 
The clear supernatant of the h^molymph was 
dialised in a cellophane bag against several 
changes of phosphate buffer (pH 7-4) for 
48 hr. at 4° C. The dialysed haemolymph was 
used as enzyme source. 

Isolation of Polyhedra. —The haemolymph 
from grasserie-affected worms was centrifuged 
at 800 r.p.m. for 30 min. at 4® C. and the 
residue discarded. The supernatant was then 
recentrifuged at 3,000 r.p.m. for 1 hr. to obtain 
the residue (Residue I) of the polyhedral 
crystals and Supernatant I. Residue I was 


washed repeatedly with water and recentri- 
fuged. Supernatant I was diluted with three 
times its volume of water to reduce the density 
of the liquid and centrifuged at 10,000 r.p.m. 
for 1 hr. which would completely sediment most 
of the polyhedral particles (Residue II), which 
were as before washed with water. Residues 1 
and II were combined to provide the poly¬ 
hedral preparation. 

The amino-acids and the keto-acids and oilier 
chemicals employed were from commercial 
sources (BDH or E. Merck). 

0*08 M solutions of the amino-acids and keto- 
acids/ were prepared in phosphate buffer (pH 
7-4, containing 18*2 g. of Na.HPO.,.12 H^O and 
1-81 g. KHoPO.^ per litre). In the case of 
tryptophan and isoleucine which were difficult 
to dissolve in the buffer, tihc amino-acids were 
first dissolved in minimum amount of dilute 
alkali and solution made up to 0-08 M with the 
buffer. 

CdSO., (0*08 M) was prepared in distilled 
water. Ninhydrin (0-01%) was prepared in 
acetone. Pyridoxal phosphate (200/ug./ml.) 
solution was prepared in the bufCcr. 

The incubation mixture consisted of 0-25 ml. 
each of the amino-acid and keto-acid along 
with 0*1 ml. of pyridoxal phosphate and 
0-25 ml. of the dialised haemolymph. Control 
tubes did not contain the enzyme source which 
wajs added at the end of the incubation period 
just prior to stopping the reaction. The tubes 
were incubated at 37" C. for 1 hr and then 
were transferred to boiling water-bath for 
5 min. 

The reaction mixture was centrifuged at 
2,000 r.p.m. for 30 min. at 25° C. The clear 
supernatants were transferred into difierent 
sample tubes.. 

The supernatants were spotted on Whatman 
No. 1 paper for chromatography by means of 
a micro-pipette. Solutions of standard amino- 
acid were also spotted for reference. The 
chromatograms were developed either by using 
7i-butanol, acetic acid and water (either 2:2:1 
or 4:1:5) or phenol saturated with, water. 
The chromatograms were dried at room tem¬ 
perature and wore dipped in ninhydrin 
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solution. The spots were developed by heating 
the chromatogram at 80-85“ C. tor 3 mm. The 
coloured spots thus developed were cut out 
into strips. The strips were fixed between 
microscope slides and kept in an elution tank 
and were eluted into graduated tubes. To each 
tube, 0*05 ml. of CdSO^ solution was added and 
the resulting colour read at 510 roM in Beck¬ 
man B spectrophotometer. The amount of amino- 
acid (alanine or glutamate) w’as calculated from 
a calibration curve set up with corresponding 
amino-acids. The transaminase activity was 
expressed as milligrams of amino-acid formed 
per ml. of the haemolymph per hr. at 37“ C. 

The isolated polyhedral bodies were suspend¬ 
ed in phosphate buifer (pH 7-4) and used as 
enzyme source for incubation in separate ex¬ 
periments. 

Results 

It is observed that the activities of the en¬ 
zymes glutamate-alanine, and glutamate-aspar¬ 
tate transaminases have increased nearly five 
times from the normal (Fig. 1). In normal 



animals, the aspartate-alanine transaminase} 
and glutamate-alanine transaminase activities 
are extremely low and almost immeasurable. In 
diseased conditions, their activities increased 
15-20 times. Of the several amino-acids tested 
for amino group donor activity (Table I) to 
either (i) p 3 a-uvate, or (ii) a-ketoglutarate, 


Transaminase 
normal and 


Table I 

activity in the hcemolympJi 
grasserie-affected larva of 


o} 


A—Glutamate-alanine 


c D 

transaminase ; 


/•TT\ Z" • ■ U. - U'' “«*A3*imnase : (1) 

5ffasserie; C—Alanine- 
^If (II)' Grasserie; 
(I) Normal, (II) 


Fig. 1. 

Normctl, 

aminase; brasserie; C—Alanine. 

TOte transaminase: (I) r^ormal. (H) Gras^rie 
D Glutamate-alamne transaminase* ’ 

Grasserie. 



Bombyx mori 

L. 


Amino-acid 


Keto- 

acid’*' 

Presence of traiisurni” 
nase activity 

Normal 

Grasserei 

1 

L'Serine 


li) 

_ 

__ 




fii) 


— 

2 

DL-Tbreonine 


(i) 

— 





nil 

— 

— 

3 

L-Lysine 

,, 

0 ) 

— 

— 




(ii) 


-- 

4 

DL-Tryptophan 


(i) 

- 

— 




(ii) 

- 


6 

Glycine 


(i) 

— * 

— * 




(li) 

— 

— 

6 

DL-Valine 


(i) 

... * 

— ♦ 




(ii) 

— 


7 

L-Arginine 

.. 

(i) 

— * 





(ii) 

— 


8 

DL-Isoleucine 

,, 

(i) 

__ 

_ >♦» 




(ii) 


__ * 

9 

DL-Mtthionine 


(i) 

— * 

— * 

10 

DL-Phenylalanine 


(ll) 

(i) 

— ♦ 

I 




(d) 

— 


11 

DL-Histidine 

•• 

(i) 



12 

DL-Alanine 


fii) 

(ii) 

+ 


13 

L-Glutamic acid 


(i) 

* 


14 

DL-Aspartic acid 

, , 

(i) 

— ♦ 





(ii) 

+ 

4 . 


* (i) Pyruvate, (ii) a-Ketogluiarate. 

- No activity; Extremely sli/^ht 

activity (not quantitaiivcly measurable), -f Acti¬ 
vity measured quantitaiiv ely. 

L-serine DL-threonine, L-lysine and DL-trypto- 
phan do not appear to show any transfer acti¬ 
vity to either pyruvate or <x-ketoglutarate while 
glycine, DL-alanine and DL-methionine have 
only a trace amount of activity towards pyru¬ 
vate as detected by chromatogram and none 
towards a-ketoglutarate. L-arginine and DL- 
phenylalamne similarly show trace amount of 
activity only in normal animals and none 
^asserie-affected animals. DL-isoleucine, 
other hand, shows transfer activities 
trace amounts towards a-ketoglutarate and none 
towards pyruvate. Only DL-alanine-a-keto- 
glutarate transaminase, L-glutamic acid-pyru- 
vate traijs^inaje and asparfig gei^ tran§anH.. 


in 

on 

in 



/ 


So. I 

Jti!' 


I-lit.: ' :i‘t 11,1 




Mthr} wJi . J •, I .**, .i'.« ^.*’» 

rutilti I sr njs.jMn^ri qii.iL* I ■, 

r.iUf ilii’lr.rr i!i lU*- ,u •-T vu-. >.'f 

vti/\tiir\ Iti:. ;ii j 

fKiK. U 

Ini'iil'.ifti-Si I »\ .U l-i*-!' 





P» t! V hr'i!?'*'•]•■ ''f m 1 Sis is- • .i |. j- 

,1 '.rU**:!' .ir.f.r.r v, h'"!. ^ 4r-. 

!l'*r «-f M:?- *.»< ) J . :;;. . - 

'I’hr Jjr.r.ri" Is.4*. ) « « !l •* :»V. !i !•» s 

iurr*-...-:#’ ifs ■« r a: . k>-■ 

;.i: j !l .1!. s; .s •. .■ 'v;, 

Xl Aly'.iitiilUi’* -t'Vs;/..- V'^ -s. 

r%-it'f 1 * ‘f * h« • 1 ).»■»'. „ f! ’. * ' . »f. _ , * 

f: - S!...” ..-S. '.r', . ' * ’ .i • . 

sinunir.r' I 1 ' •.«•! s . *. I.. , s T;. 

ln'id, i?* f!:? * <' , *i.s. 

ui , ) < jVS;* ,4•'■'.H .*■ ■■* , 

;d;i. i I 'll < * \ * ■ I' !. .'A * *■ . *1 ■ , !;■ .5;’. y. t 

?" S .r I .r *• * ■ * .■ .■ •.. s-.' ■r'..r .> ^ * r ,if 

f'..- f' V, . •. \ . u'- 

in ' 2 . 4 ' .• f. V,..; ^ 

(<: ' r*3 n- ’ At:..r: a"-. ! f- 


((it ■:.!:« AiAiyi :■ 'i a''A y ^ ;;’t 

illiW .H ■ .A!'i!:f ./,$■ .x :■' _ 

inn* ,.1!.:I.v*,!-'. 

i ■ ^ > t .nir ■ .1 ‘ 4 ;,,. -> ■,, 1 - .i'/nnju' , 

tn.;« , I =1,; ■... r‘i, t «" a*At^.n«' .I'a; 


•!'!■,.■ ..ul- ..'h.-i ,,n .it. 

;!;: [ . ■' '■ l.v-'\i aI t V«-!s 

fhltUKl; a I', llr-.rs,* Ui 

in:il aliffiail'-- n a'.-n'..;,.* *Ia!n;.niil 

nafir Snn-r rn;^n;.r-; .nliSant, - ^ i.i 

li frllfl'jt! Iflit- ;;!» 1.'.r ! j *:S; i\ nj t.^ 4 

rmi flni! |u.!\!n- 4 i..-.r- ha h 

tr'inrnan in fhr Lnva- *.*.3!! !!nn. 

;i!l n..r| ra*,.«-h . afi. .iV, ,,f •.,4.,,- !h*-vr 

rn.'via*-',, l! 4-. *h.«' c-n!i a!5*'n itf 

!r.iii3*..t!!nninjin-i»• .r.*--, v.n*-?; ih,*- j*; 

frti ’A i!h inirr,f..,|‘.‘a!i''»h:r.r. liln"- 

lIf.WrVrl, '.ilH ‘'lUn. IntV#' |.r«ni 


A. sn.i 

i-a- all- I»; h ’ *■';'!! 

’.‘ 5 i a -• h :• i:,- '. ..J, t. .4 n r* 

'«!■ “■»- n*' ? r. i !,u 

. ;-•.■■■*■ .: t • * at. ?.:a 'i n 

•■ • A in II n, -a ■ ' a ! u-; ,„a 


I ' 

I 



1 h |.n }| . '■> in-t n- 1 . h ■ i; ■, H. 

h , ‘ ' . f J,., Itl*, 

:tO, -no 

I -v •: Ha n-i :. ! , ' Hi'., 

tn'H, ir/,< 

n '.--.a'. iMa,* u .\.r, 

i J .. ** a.' a a»jv-i. U '. ■ ‘ 1 ,". J a I. / I ,:• 

* -a**-, taj-s! . iU’*. UU 1 


<1. 


a: ■ 

* t < «■■; a» 

A3 

. '.-4 ■ 

!t..:a4h line 



■ 

;'! 




* 

* h 

’( a»ti .- 

U 1 

’ a! 

h -.I 1 . 

, ' .*t.» .’m 




. H .n.A ■, 


U !H 


H 

Hi 

t2»;» 



1 , il . 

: . f H :* < 

U 

H- 

.%‘i- -Atat a . 1 

AU.! 

H. 

’.s. , *,4 



f Ia|,^ 

■atn. Ill' 

■K' 

?,Mr. 


In, 

A f 


It atn 

h i»|.' .-Aisi 

ist* s |- ’' t 

*' l'’.r }r|a!...i slji| 



J rSwrrJ: jjj 

M. t . r 

. ? 1 . . 

rrrs.-ra ah. 



«!a- 

i»! 3 S1J . lit 

a1 . ..« '4 

n. s ■■ ’ 3 J ,■ 

as 4 'ft! Tlji/r iij f )if 



531#' ■Vi 

3 la ' 


* •- ! " ■ t 

I'i.'n.na!) f. ^ 

n 


at..! 


' 43 a , 

i., ^ •... 

' . f 1 fal'ali n 



1 !n I i 

. U 




17. 

M. 


v.ia. A! 

t . a? 

AhH'.ira 

, I. I-. , ,/ 





. «4 M 

Y 






[ Current 
Science 


3 Effect: of Polyhedfosis on the Hcemolyntph Transammases 


solution. The spots were developed by heating 
the chromatogram at 80-85° C. for 3 mm. The 
coloured spots thus developed were cut out 
into strips. The strips were fixed between 
microscope slides and kept in an elution tank 
and were eluted into graduated tubes. To each 
tube, 0*05 ml. of CdS 04 solution was added and 
the resulting colour read at 510 m^ in Beck¬ 
man B spectrophotometer. The amount of amino- 
acid (alanine or glutamate) was calculated from 
a calibration curve set up with corresponding 
amino-acids. The transaminase activity was 
expressed as milligrams of amino-acid formed 
per ml. of the haemolymph per hr. at 37° C. 

The isolated polyhedral bodies were suspend¬ 
ed in phosphate buffer (pH 7*4) and used as 
enzyme source for incubation in separate ex¬ 
periments. 


Results 

It is observed that the activities of the en¬ 
zymes glutamate-alanine, and glutamate-aspar¬ 
tate transaminases have increased nearly five 
times from the normal (Fig. 1). In normal 



transaminase: fI1 
^ onna , (IJ) Grasserie; B—Glutamatc-a.partate trans- 
ammase: (l) Normal. (II) Grasserie; 

™ate tran^^nase: (I) Normal. (II),GrasUe^ 
transaminase; (I) Normal, (II) 


animals, the aspartate-alanine transaminase 
and glutamate-alanine transaminase activities 
are extremely low and almost immeasurable. In 
diseased conditionsi, their activities increased 
15-20 times. Of the several amino-acids tested 
for amino group donor activity (Tabic I) to 
either (i) pyruvate, or (U) a-kctoglutarate, 

Table I 

Transaminase activity in the hcBmolyvipii of 
normal and grasserie-affected larva of 


Bombyx mori L. 


CJ 

Amino-acid 

Keto- 

acid* 

Presence 

nase 

Normal 

of transaini" 
activity 

Crasser ei 

1 

L-Serine 

(i) 


— 



fii) 



2 

DL-Tbreonine 

• • (i) 

— 

— 



nu 

-- 

— 

3 

L-Lysine 

•• 

- 

- 



(ll) 


— 

4 

DL-Tryptophan 

•• (i) 

- 

- 



(h) 

~ 

— 

6 

Glycine 

.. (i) 

— * 




Hi) 

— 


6 

DL-Valine 

•• (i) 

— * 

— * 



(ii) 

— 

— 

7 

L-Arginine 

•• (i) 

— ^ 

— 



fii) 

— 

— 

8 

DL-Isoleucine 

•• (i) 

— 

— * 



(ii) 

— * 

— * 

9 

DL-Mtthionine 

.. (i) 

— * 

— * 



(ii) 

— 

— 

10 

DL-Phenylalanine 

.. (i) 

— * 

— 



(ii) 

— 

— 

11 

DL-Histidine 

- (i) 





(ii) 

— * 

— 

12 

DL-Alanine 

.. (ii) 

+ 


13 

L-Glutamic acid 

.. (i) 

— ♦ 

-f- 

14 

DL-Aspctrtic acid 

.. (i) 

— * 

-h 



(ii) 

+ 



* (i) Pyravate, (ii) a-Ketogluiarate. 

JVoic: - JNo activity; Extremely alight 

activity (not quuntitaiively measurable), + Acti¬ 
vity measured quantit<iii\ely. 

L-serine DL-thxeonine, L-lysine and DL-trypto- 
phan do not appear to show any transfer acti¬ 
vity to either pyruvate or a-ketoglutarate whik? 
glycine, DL-alanine and DL-methionine have 
only a trace amount of activity towards pyru¬ 
vate as detected by chromatogram and none 
towards a-ketoglutarate. L-arginine and DL- 
phenylalanine similarly show trace amount of 
activity only in normal animals and none in 
^asserie-affected animals. DL-isoleucine, on 
the other hand, shows transfer activities in 
trace amounts towards a-ketoglutarate and none 
towards pyruvate. Only DL-alanine-a-keto- 
glutarate transaminase, L-glutamic acid-pyru- 
va e transamina§^ a^d aspartig gci^ ttansami-n 
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solution. The spots were developed by heating 
the chromatogram at 80-85° C. for 3 mm. The 
coloured spots thus developed were cut out 
into strips. The strips were fixed between 
microscope slides and kept in an elution tank 
and were eluted into graduated tubes. To each 
tube, 0*05 ml. of CdSO^ solution was added and 
the resulting colour read at 510 rriAt in Beck¬ 
man B spectrophotometer. The amount of amino- 
acid (alanine or glutamate) was calculated from 
a calibration curve set up with corresponding 
amino-acids. The transaminase activity was 
expressed as milligrams of amino-acid formed 
per ml. of the haemolymph per hr. at 37° C. 

The isolated polyhedral bodies were suspend¬ 
ed in phosphate buffer (pH 7-4) and used as 
enzyme source for incubation in separate ex¬ 
periments. 

Results 

It is observed that the activities of the en¬ 
zymes glutamate-alanine, and glutamate-aspar¬ 
tate transvaminases have increased nearly five 
times from the normal (Fig. 1). In normal 



F(G. 1. A—Glutamate-alaniive transaminase ; (I) 
Normal, (II) Grasserie; B—Glutamate-aspartate trans¬ 
aminase: (1) Normal. (II) Grasserie; C—Alanine- 
aspartate transaminase: (I) Normal, (II) < Grasserie; 
D— Glutamate-alanine transaminase ; (I) Normal, (II) 
Grasserie. 


animals, the aspartate-alanine transaminase 
and glutamate-alanine transaminase activities 
are extremely low and almost immeasurable. In 
diseased conditions, their activities increased 
15-20 times. Of the several amino-acids tested 
for amino group donor activity (Table I) to 
either (i) pyruvate, or (H) a_ketoglutarate, 

Table I 

Transaminase activity in the haemolymph of 
normal and grasserie^-affected larva of 


Bombyx mori L. 


Amino-acid 


Keto- 

acid* 

Presence of transami¬ 
nase activity 

Normal 

Grasserei 

1 L-Serine 


(i) 

_ 

_ 



fii) 


— 

2 DL-Tbreonine 


(i) 

— 

— 



(ii) 

— 

- 

3 L-Lysine 


(>) 

— 

— 



(ii) 

— 

— 

4 DL-Tryptophan 


(i) 

— 

— 



(ii) 

— 

— 

6 Glycine 


(i) 

_ * 

— ’I* 



(ii) 

— 

— 

6 DL-Valine 


(i) 

* 

* 



(ii) 

- 

- 

7 L-Arginine 


(i) 

— * 

— 



(ii) 

— 

— 

8 DL-Isoleucine 


(i) 


— * 



(ii) 

— * 

... * 

9 DL-Mtthionine 


(i) 

_* 

— * 



(ii) 

— 

— 

10 BL-Phenylalanine 


(i) 

_ * 

— 



(ii) 

— 

— 

11 DL-Histidine 


(i) 

— 

_ * 



(ii) 

_ * 

_ 

12 DL-Alanine 


(ii) 

+ 

+ 

13 L-Glutamic acid 


(i) 

— ♦ 

+ 

14 DL-Aspartic acid 


(i) 

— * 

+ 



(ii) 

+ 

+ 


* (i) Pyruvate, (ii) a-Ketogluiarate. 

NUe: — No activity; — * Extremely slight 
activiiy (not quantitatively measarable), + Acti¬ 
vity njeasured quantitaiiv ely. 

L-serine DL-threonine, L-lysine and DL-trypto- 
phan do not appear to show any transfer acti¬ 
vity to either pyruvate or a-ketoglutarate while 
glycine, DL-alanine and DL-methionine have 
only a trace amount of activity towards pyru¬ 
vate as detected by chromatogram and none 
towards a-ketoglutarate. L-arginine and DL- 
phenylalanine similarly show trace amount of 
activity only in normal animals and none in 
grasserie-affected animals. DL-isoleucine, on 
the other hand, shows transfer activities in 
trace amounts towards a-ketoglutarate and none 
towards pyruvate. Only DL-alanine-a-keto- 
glutarate transaminase, L-glutamic acid-pyru- 
vate trans^inage and aspartic aci^ t?an§ami^ 
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nation either with pyruvate or a-ketoglutarate 
could be measured quantitatively and signifi¬ 
cant increase in the activity of each of these' 
enzymes has been shown in polyhedrosis 
(Fig. 1). 

Incubation with isolated polyhedral body in 
place of enzyme showed no transaminase acti¬ 
vities for glutamate-aspartate, glutamate-ala¬ 
nine and alanine-aspartate even though these 
transaminases are abnormally high in the 
hsemolymph of grasserie-affected larvae. 

Discussion 

Polyhedrosis of silkworm Bomhyx mori L. is 
a very seriousl disease which completely des¬ 
troys the capacity of the worm to produce silk. 
The disease has been shown to cause abnormal 
increase in the concentration of glutamic- 
aspartate transaminase and of glutamic-alanine 
translaminase activities. The equilibrium in 
each of these cases is far in the direction of 
glutamic acid formation. Several other trans¬ 
aminases : (1) serine-alanine ; serine-glutamic 

acid, (2) threonine-alanine ; threonine-glutamic 
acid; (3) lysine-alanine; lysine-glutamic acid; 
and (4) tryptophan-alanine; tryptophan-glu¬ 
tamic acid are totally absent. The activity of 
the following transaminases is detectable only 
in trace amounts either in normal animals 

(a) or grasserie-affected animals (b). , 

(a) Glycine-alanine; valine-alanine; argi¬ 
nine-alanine ; isoleucine-glutamic acid ; methio¬ 
nine-alanine and histidine-glutamic acid. 

(b) Glycine-alanine ; valine-alamine ; isoleu¬ 
cine-glutamic acid ; methionine-alanine and 
histidine-alanine. 

The only other enzyme which shows an ab¬ 
normal increase in polyhedral attack even 
though it is> present in trace amounts in nor¬ 
mal animals is alanine-aspartate transami¬ 
nase. Since these enzymes are known to play 
a central role in protein metabolism, it is appa¬ 
rent that polyhedrosis which causes hypopro- 
teinemia in the noctuide larva^^ will thus have 
an increased concentration of some of these 
enzjmies. It is known that the concentration of 
transaminases increases when the silkworm is 
fed with micro-quantities of antibiotics like 
chlorpm^c^tin, However, silkworms have been 


shown to yield more silk when treated with 
Chloromycetin suggesting an increased protein 
anabolic activity under these conditions. Poly¬ 
hedrosis, on the other hand, causes hypopro- 
teinemia and, therefore, the increased concen¬ 
tration of these enzymes might suggest 
increased protein degradative activity in the 
host, thus facilitating the production of viral 
proteins and the muUi})lication of polyhedral 
viral particles. 

Isolated polyhedra do not sihow any trans¬ 
aminase activities. 
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A NEW BAND SYSTEM OF GeBr IN 
THE VISIBLE REGION 

In the course of our recent investigations on 
the halide spectra of the IV A group elements 
a new characteristic emission spectrum attribu¬ 
table to diatomic germanium monobromide has 
been recorded in the viSfible region. The 
■spectrum has been observed in emission by 
exciting a mixture of germanium tetrabro- 
mide vapour and argon by an r.f. discharge 
from a 1/2 K.W. oscillator. The colour of the 
discharge free from impurities is intense green. 
Figure 1 is the reproduction of the spectrum 
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FIG, 1. New emission spectrum of GeBr in tne region AA 6640-4500 1 . 


recorded on Fuess spectrograph. The spectrum 
reveals characteristic red degraded bands 
extending from AX 5540-4500 A in addition to- 
those already reported in the ultraviolet region 
(Jevons et al.^ ; Andrews and Barrow-), These 
bands are found to be emitted only when 
argon is admitted into the discharge tube and 
the partial pressures of GeBr^ vapour and 
argon are suitably adjusted. In the absence 
of argon the spectrum Shows a continuum in 
this region. 

It is found possible to analyse these bands 
into a single system. The vibrational constantsi 
are derived as follows : 

V = 20967 + 190-2 (v + i) “ l-U + 1)“ 

- 29C-0 W' + h) + 0-85 

By analogy with GeCl and SiBr^’^ and from 
the near equality of the vibrational constants 
the lower state of this new system is identi¬ 
fied as X-n, state of the GeBr molecule. The 
electronic "transition involved is tentatively 
assigned as A^S-X-Ri of the G^Br moleculQr 


MORPHOLOGY OF HILLSTREAM ^ 


Meandering in streams has been a sub}-, 
much study. Observations lead to tht- 
ence that the meandering pattern is morr 
than a straight reach in streams otbr 
comparable.i Alluvial streams have a nu . ^ 
ing pattern which, is shown to be esKri 
related to the existing hydrological, 
phical and textural (composition of Iht 
load and the banks) conditions of that rc|.!i. 

An attempt is made here to study the u, 
sity of hillstreams and their relation to h 
logy and topography. Hillstreams arc 
draining hillslopes with medium to higli 
dient and without appreciable bank matii 
an alluvial nature. The measure of the 
tion of the stream from the straightnesi^ I 
sinuosity index (P) which is the ratio i, 
channel length to corresponding valley It-j 
A length of ten miles of each of the 
under study is measured a/s follows 


•t; I 
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In the course of our recent investigations on 
the halide spectra of the IV A group elements 
a new characteristic emission spectrum attribu¬ 
table to diatomic germanium monobromide has 
been recorded in the viSjible region. The 
■spectrum has been observed in emission by 
exciting a mixture of germanium tetrabro- 
mide vapour and argon by an r.f. discharge 
from a 1/2 K.W. oscillator. The colour of the 
discharge free from impurities is intense green. 
Figure 1 is the reproduction of the spectrum 
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Fig. 1. New emission spectrum of GeBr in tne region AA 6640-4500 A. 


recorded on Fuess spectrograph. The spectrum 
reveals characteristic red degraded bands 
extending from AX 5540-4500 A in addition to 
those already reported in the ultraviolet region 
(Jevons et aZ.^ ; Andrews and Barrow-). These 
bands are found to be emitted only when 
argon is admitted into the discharge tube and 
the partial pressures of GeBr^ vapour and 
argon are suitably adjusted. In the absence 
of argon the spectrum sihows a continuum in 
this region. 

It is found possible to analyse these bands 
into a single system. The vibrational constantsi 
are derived as follows : 

= 20967 + 190*2 {v 4- i) - l-L W + 

- 296*0 W' + i) + 0*85 [z’" + if. 

By analogy with GeCl and SiBr^’^ and from 
the near equality of the vibrational constants 
the lower state of this new system is identi¬ 
fied as state of the GeBr molecule. The 

electronic transition involved is tentatively 
assigned as A^S-X^n, of the GeBr molecule. 


MORPHOLOGY OF HILLSTREAMS 

Meandering in streams has been a subject of 
much study. Observations lead to the infer¬ 
ence that the meandering pattern is more stable 
than a straight reach in streams otherwise 
comparable.! Alluvial streams have a meander¬ 
ing pattern which, is shown to be essentially 
related to the existing hydrological, topogra¬ 
phical and textural (composition of the bed 
load and the banks) conditions of that region.--”* 
An attempt is made here to study the tortuo¬ 
sity of hillstreams and their relation to hydro¬ 
logy and topography. Hillstreams are th,ose 
draining hillslopes with medium to high gra¬ 
dient and without appreciable bank material of 
an alluvial nature. The measure of the devia¬ 
tion of the stream from the straightness is the 
sinuosity index (P) which is the ratio of the 
channel length to corresponding valley length.- 
A length of ten miles of each of the stream 
under study is measured a<s follows from 
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enlarged topographic maps with a rhartometer : 
(i) five miles on either direction of the gaug¬ 
ing point, upstream and downstream along the 
principal stream, or (ii) if the gauging point 
is less than five miles from a point upstream 
where it attains; the Strabler’s order of stream 
segment under study or a point downstream 
where the order becomes higher, the length is 
measured through the gauging; point moving 
downstream or upstream respectively. The 
maximum discharge in a year is taken as the 
measure representing the hydrologic behaviour 
of the streams, while the gradient of the stream 
segment in feet per mile is considered to reflect 
the topography. All the thirteen streams stu¬ 
died here are those draining the slopes of the 
Nilgiri Hills in South India. 

The sinuosity (P) ranges from 1-13 to 1*80, 
the maximum discharge ) from 87 to 3,061 
cuseca and the gradient of the streams (S) 
from 91 to 1,120 ft./ml. The values of the 
variables for the thirteen streams are plotted on 
a log-log graph-paper with regression lines fitted 
by eye (Fig. 1). Correlation coefficients for 



~200 iooo 2060" Ft. PER MILE 

GRADIENT- S 


Fig. 1. Relation of sinuosity to maximum discharge 
and gradient of the streams. 

sinuosity and gradient and for sinuosity and 
maximum discharge of the streams are deter¬ 
mined by standard statistical methods. The co¬ 
efficients of correlation obtained are *24 for 
sinuosity and maximum discharge and — *06 
for sinuosity and gradient of the stream. 

This study reveals that not much of varia¬ 
tion in sinuosity of hillstreams can be explained 
either by the variation in the discharge or the. 
gradient of the streams. It might, however, be 
expected from the correlation coefficients deter¬ 
mined that as discharge increases, the sinuo¬ 
sity of the stream increases and vice versa. 
Similarly, it can be expected that as the gra¬ 
dient of the stream increases or becomes 
steeper, the sinuosity of the stream tends, to 
lower or the stream is likely to be much 
straighter than otherwise. 

Relation between certain other of the mor¬ 
phometric characteristics and hydrology for 
th^ ;s^me streams is found tP be fairly wall 


related by the authors. These are total length 
of the streams in the basin, the area of the 
basin, circularity (a measure of the shape) of 
the basin, and discharge (data to be published 
elsewhere). Sinuosity, as the present study has 
shown, cannot be included in the above mea¬ 
sures to arrive at a satisfactory estimate of the 
stream discharge at ungauged points as it is 
possible with the other morphometric charac¬ 
teristics!, particularly for the hillstreams. 

Our thanks are due to Dr. R. Vaidyanadhan 
for guidance, and to the C.S.I.R. for financial 
assistance. Discharge data of the streams used 
here was kindly provided by the Tamil Nadu 
Electricity Board. 

Geology Dept., Y. J. Pardhasaradhi. 

Andhra University, K. L. V. Ram an a Rao. 
Wajltair, September 1, 1969. 
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ON THE PRESENCE OF 
PILA-LATERALIS IN TLLAPIA 
mOSSAMBlCA (PETERS) 

During the course of the developmental and 
morphological studies on the skull of Tilapia 
7nossa7nbica the author has recorded the occur¬ 
rence of a pila-lateralis, to be arising in the 
18 mm. stage as a small ventromesial extension 
from the post-orbital cartilage. At this stage 
the orbital cartilage has become very much 
reduced due to the process of continuous absorp¬ 
tion of the cartilage and is about to become 
discontinuous. The post-orbital cartilage does 
not present any signs of absorption yet. In 
the 27 mm. stage it is further reduced and 
becomes discontinuous. During the course of 
development the pila-lateralis grows in size 
obliquely filling the gap between the post-orbital 
cartilage and the prootic bridge enclosing the 
trigieminal foramen. Finally, it grows to its 
maximum by the 45 mm. stage. Due to its 
presence, the sphenoidal fissure becomes reduced 
in size from behind. 

In the development of the piscine chondro- 
cranium, lateral outgrowths from the orbital 
cartilages, forming the lateral walls supporting 
the cranium in the orbital region, are not un¬ 
common. The presence of a pila-lateralis has 
been reported till now only in Amin (AMs, 1897) 
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and Masteceinhehis (Bhargava, 1958). In these 
cases it arises at the 31 *5 mm. and 21*6 mm. 
stages respectively. In Tilapia mossambica it 



Fig. 1. Dorsal view of the chondrocranium of 
T, mossambica. 45*0 mm in length, almost resembling the 
adult stage (by graphical reconstruction). E.B,—Kem- 
nants of epiphysial bar; E.C.C,—Epichordal commissure ; 
E.P.—Ethmnjd plate; L.O.N.— Lamina orbito nasalis ; 
N. —Notochord ; O.A.—Occipital arch ; O.C. —Remnants 
of orbital cartilage ; P B.—Prootic bridge; P.C.—Para¬ 
chordal; P.L.—Pila-lateralis ; P.Yo.—Extent-ion of 
Prevomer; R.C.—Rostral cartilage; T.Co.—Trahtcula 
communis ; T.S.—Tectum synoiicum ; L.T.M.—Tasnia 
Tecti Medialis; T.T.M.A.—Ttenia Tecti MedialLs 
Anterius; T.T.M.P.—Taenia Tecti Medialis Postenus. 

arises at the 18 mm. stage and reaches obliquely 
upto the prootic bridge as in Amia and Mastci- 
cemhelus. Although pila-lateralis is present in 
the above three fishes, they do not resemble 
closely otherwise and hence its presence isi of 
little phylogenetic significance. 

Zoological Laboratories, K. Seetha Rao. 

University of Indore, 

Indore (M.P.), July 16, 1969. 
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ON THE OCCURRENCE OF 
SIPHONOSOMA AUSTRALE 
(KEFERSTEIN) AT THE 
VISAKHAPATNAM HARBOUR 

While engaged in studying the* benthic fauna in 
the Visakhapatnam harbour we have frequently 
come across large numbers of a SipuncuUd, 
SiphonosOTwa australe (i^ferstein) in the 
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intertidal region of the harbour in the Southern 
Lighter Channel. Existing records® show that 
the salinity varies from 5-85%,) (October) to> 
33‘43%o (March) in this area and the water is 
also highly polluted with effluents from the 
town’s sewage. The oxygen concentration never 
goes above 4 ml./L. and very often the worms 
are subjected to practically anoxic conditions. 
The temperature ranges from 26° C. to 30-7° C. 
in December and May respectively. The poly- 
chaete worm Marphysa gravelyi and an oligo- 
chaete, Pontodrilus bermudensis live in the same 
habitat as the sipxmculid. The substratum 
where the sipunculid is found is an admixture 
of sand and mud in about equal parts with 
.small pebbles interspersed. 

All available information show that most 
sipunculids are exclusively marine in distribu- 
tion.7-0 In his investigations on the fauna of 
the brackish parts of the Baltic Sea, Fischer^ 
even commented that the members of the 
phylum Sipuncula were absent in the brackish 
zones and increased in numbers from Skagerrak 
with increasing salinities (at least 30.%o) into 
the North Sea. Siphonosoma australe has a 
wide distribution and has been reported from 
Sydney, Australia^; the Philippines!; Fiji; 
Loyalty Islands ; Amboina ; Zanzibar; Gulf of 
Mannar; Samoa; and New Zealand^ (see 
Prashad, 1936 and Edmonds, 1961 for relevant 
literature). Along the Indian coasts. Gravely® 
first reported its occurrence under the name 
Sipunculus australis Keferstein from the Gulf 
of Mannar “in mud exposed at low water on 
the west side of the Porites Bay” and later 
Prashad® assigned it to the species Siphonosoma 
australe (Keferstein) in his report on the Indian 
Sipunculoidea. The recent report of Siphono¬ 
soma australe from Madagascar^ also indicates 
that in the habitat from where the worms were 
collected salinity ranged from 29-05%oto 35*57%o. 
Cutler^ commenting on the hydrographical 
conditions of the stations from where the two 
genera Sipunculus and Siphonosoma were 
collected has observed that of the two genera 
Siphonosoma may be much more tolerant than 
Sipunculus with regard to at least three para¬ 
meters : temperature, salinity and oxygen. Our 
observations have largely confirmed Cutler’s 
assumption. 

We are grateful to Dr. Edmonds, University 
of Adelaide, Australia, for confirming the 
identification of the Sipunculid. One of us 
(Subba Rao) is indebted to the Council of 
Scientific and Industrial Research for the 
award of a Research Fellowship during th^ 
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OCCURRENCE OF ARTEMIA SALINA 
IN SOUTHERN INDIA 

Kulkarni (1953) reported the occurrence of 
the genus Artemia for the first time in India 
from the salt-pans at Vadala near Bombay. 
Subsequently, Baid (1958) recorded the species 
Artemia salina from Sambhar Lake in Raja¬ 
sthan. Recently, during our collection trips, 
animals belonging to the genus Artemia were 
obtained from the salt-pans at Veppalodai near 
Tuticorin on the South-Eastern coast of India. 
The specific identity of the species as Artemia 
salina was determined by Dr. J. P. Harding 
and Dr. K. G. McKenzie, British Museum 
(Natural History), London, U.K,, to whom the 
authors extend their gratitude. 

The animals occur in large storage lakes 
as well as in the shallow salt-pans. Water for 
these lakes and pans is pumped from the bore- 
wells sunk on the seashore. The highest 
salinity recorded in these waters is 220 %o. 

The two earlier records of Artemia are from 
the Western India and the present report on 
the South-Eastern corner of the country, there¬ 
fore extends its distribution further to the 
Peninsular India. It is well known that these 
branchiopods produce dormant eggs. It is also 
known that aquatic migratory birds could be 
the carriers, in transporting the eggs and spores 
from one environment to the other. It may 
therefore be suggested that probably the eggs 
of Artemia could have been transported by the 
migratory flamingo (Phcenicopterus roseus 
Pallas.) which visit these areas in the South- 
Eastern part of India from Western India. It 
is known that the brine shrimp Artemia salina 
is also used as food by the greater flamingo, 
Phoenicopterus roseus (Baker, 1929), among 
several other food items which probably require 
further confirmatory studies as suggested by 
Ali (1964). In the present instance though 
these birds were seen feeding in these salt¬ 
pans, no gut analysis was made to confirm 
their Artemia feeding propensities. 

We are very grateful to Prof. S. Krishna- 
swamy and Dr. R. George Michael, Department 
of Biological Sciences, Madurai University, for 
their guidance and help in the preparation of 
this note. This work was carried out during 
the tenure of University Studentships to two 
of us (J. P. R. and A. M. S.) and Government 
of India R.T.S. Scholarship to the other (P. N.). 

Dent, of Biological Joseph P. Royan. 

Sciences, P. Navaneethakrishnan. 

Madurai University, A. M. Selvaraj. 
Madurai-2, September 8 , 1969, 
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GENUS BUXBAUMIA IN INDIA 

Buxhaumia is a remarkable bryophyte in its 
habitat, nutrition, gametophyte and sporophyte 
characteristics and phylogenetic significance. 
The plants are rather rare even though they 
have been reported to occur in Europe, 
America-i'5 and Asia notably from China,Java<^ 
and Japan.7 However, there is no report of its 
occurrence from India.® In a recent plant 
collection trip (last week of September 1969) 
from this Department the plants were dis¬ 
covered at an altitude of 10,500' ft., growing 
on decayed wood, on way to Khadamba peak 
from Deoban in the Western Himalayas. The 
£ 5 alient features of this interesting taxon arc 
given below. The collected specimens (Fig. 1) 
approach Buxhaumia minakatce S. Okam.^ in 
certain features. 



Fig. 1. slants « f Buxbaumia on rotten wood (^ = 
tuberous stem apex), x 4 (approximately). (Coll Drs. R. 
Udar, f. P. Tewari, H. N. Verma and party, September 
28, 1969}. 

Buxbaumia mirvalcatce has a persistent proto- 
nema which branches freely and ramifies the 
matrix of the rotten wood much in the same 
way as fungal hyphae do. The gametophorcs 
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borne on the protonema are extremely abbre¬ 
viated and the entire gametophyte has rather 
poor photosynthetic capability. The male 
gametophore merely consists of an almost 
microscopic bract subtending an antheridium 
which led GoebeP to remark about it as ‘the 
simplest moss plant we know’. Even the 
female gametophore has only some perichaetial 
leaves (vegetative leaves are extremely rare 
or even absent) which are not visible once the 
sporophyte is formed. There' is thusi a strong 
tendency towards saprophytic nutrition, a 
highly rare occurrence in the group of autotro¬ 
phic bryophytes. However, the mature sporo¬ 
phyte (Fig. 1), which is the only part of the 
plant conspicuously visible, has elaborate 
development of photosynthetic tissue. The 
apex of the female gametophore gets trans¬ 
formed into a tuberous structure (Fig, 1, t) 
laden with proteins and oils. The surface of 
the tuber develops extensively branched rhizoid 
system which anchors the plant to the sub¬ 
stratum. The totally curious and notable 
structure of the asymmetrical sporophyte, as 
seen externally, has led to two popular names 
for the plant: ‘A-bug-on a sitick’ or the ‘Hump¬ 
backed Elves’. 

The peristome structure in Buxbaumia is a 
remarkable feature of phylogenetic interest. 
It consists of an inner peristome in the shape 
of a whitish 'pleated cone which is clearly 
nematodontous, and an outer peristome of one 
or several rings of thread-like teeth of the 
arthrodontous type. B. minakatce has, rudimen¬ 
tary and finely papillose outer peristome. The 
dual nature of the peristome has always defied a 
convincing placement of Buxbaumia in a scheme 
of moss clasisification. Perhaps this consideration 
led Bodenberg^i to place this plant squarely 
between nematodontous and arthrodontous 
families with Buxbaumiaceae listed twice: in 
part with the nematodontous families and in 
part with the arthrodontous families. 

The discovery of Buxbaumia adds a highly 
significant taxon to the bryoflora of India. 

Department of Botany, Ram Udar. 

Lucknow University, S. C. Srivastava. 

Lucknow, October 15, 1969. Dinesh Kumar. 
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HISTOLOGY OF ACCESSORY GLANDS 
OF NECROSCIA SPARAXES WESTWOOD 
(PHASMIDA) 

SiEBOLD and Stannius^- described the genital 
accessory glands of Timema californica in 
which they consist of numerous tubules of 

different sizes. In Leptiniella attenuata, De 
Sinety- showed a pair of long lateral tubules 
Serving as vesicula seminalis and a group of 
six median tubules as the accessory glands. 

PehanP regarded two lateral tubules of the 
group of accessory glands functioning as the 
vesicula seminalis in Carausius morosus. 
Gangrade-i described a pair of accessory glands 
associated with the ejaculatory duct of 
Necroscia spar axes in which each gland was 
composed of three siac-like lobes out of which 
the middle one was the largest in size, while 

the other two lobes were more or less equal. 

The accessory glands were situated so close to 
the median ejaculatory duct that it was diffi- 
icult to distinguish the functional significance 
of the lobes of the glands from their apparent 
form. For this purposie, the accessory glands 
of Necroscia sparaxes were separated from the 
male reproductive organs for fixation in the 
Bouin’s fluid and for processing them through 
the usual procedure for making paraffin blocks 
for section cutting. 

The study of the sections of the lobes of 
the accessory glands of N. sparaxes revealed 
that the epithelial layer of the median lobes, 
which were apparently larger in size, was 
composed of cuboidal cells outlined by the 
basement membrane. The cuboidal cells con¬ 
tained large nuclei and appeared secretorj’'. 
A few sperms were also seen in the lobes 
(Fig. 1, SPM). The anterior and posterior 
lobes of the accesisory glands were devoid of 
any sperm, though the epithelium of the same 
was also composed of flat cuboidal cells which 
were probably concerned with secretion. 
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It is clear that the median pair of lobes of 
the accessory glands of N. sparaxes were, in 
fact, a part of the vasa deferentia and not of 
the accessory glands as reported by Gangrade.** 
As a matter of fact, each median lobe was 
formed as a diverticulum of the vas deferens 
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of its side and constituted a vesicula seminalis 
whose function is to store sperm and to provide 
nutrition to them, from their secretions. The 
remaining anterior and posterior pair of lobes 
served as true accessory glands which were 
now bilobed only. The positions of the acces¬ 
sory glandsf and the vesicula seminalis of 
N. sparaxes were thus found to differ signifi¬ 
cantly from those found in Leptiniella attenuata 
and Carausius morosus described earlier. 

Jawaharlal Nehru G. A. Gangrade. 

Krishi Vishwa Vidyalaya, 

Jabalpur (India), August 21, 1969. 
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PERITHECIAL STAGE OF PESTALOTIA 
OSYRIDIS THUEM. 

During a collection tour to Darjeeling in 
October 1966, the authors isolated Pestalotia 
osyridis Thuem. from the leaf spots of Berberis 
insignis Hook, and Thoms, and Bucklandia 
populnea R.Br. Infection on these leaves was 
initiated from the margins as circular 
amphigenous patches of dark-brown colour. 
The lesions enlarged in size with the advance¬ 
ment of the disease. In case of Berberis 
insignis the infected tissues turned brittle. 


Conidial Stage .—Fruiting pustules were 

conical (Fig. 1), erumpent, 110-145with 3-4 



Fig, 1. Photomicrograph showing conical conidial 
pustule of FestaloUa usyriuis., X 231:. 

layered thick wall, filled with numerous 
conidia produced on short conidiophores. 

The conidial morphology of both the iso¬ 
lates was almost identical in culture. Conidia 
5-celled, narrow, fusiform, 18*9-27 X 3*24- 
5*4M long; intermediate coloured cells, light- 
olive, concolorous, 12• 15-14*85long; apical 
hyaline cells, conic, bearing 1 to 3, usually 3 
setulae, 8*1-13*5 m long, basal hyaline cells 
acute, tapering into a short pedicel, 2*7-6*21 m 
in length. 

Perithecial Stage .—The isolate from Buck¬ 
landia populnea showed frequent development 
of perithecia in close association with conidial 
pustules. On the other host, i.e., BerberiS' 
insignis though the conidial and perithecial 
stages were not observed under natural condi¬ 
tion but on artificial inoculation, the hosts 
inoculated with conidia developed perithecia 
also. On the basis of morphological characters 
the perithecial stage was identified as a species 
of Leptosphceria. The important morphological 
characters of the perithecial stage were as 
follows : 

Perithecia, pyriform, 144-200 asci 27-59*4 m 
long, cylindrical, hyaline, having obliquely 
arranged ascospores; ascosporesi 3-celled 
(Fig. 2), yellowish, fusoid to elliptic, 10*8- 
16*2 X 5 • 4-6 • 21 At in dimension. 

There are a few scattered reports regarding 
the perithecial stages of Pestalotia. Hansen 
et al.i obtained in culture the perfect stage of 
Pestalotia palmarum corresponding to genus 
Leptosphceria. Hoenel^ observed association of 
Pestalotia truncata with Cerastoma vitis on 
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Humulus lupulus. Seaver^^ recognized the per¬ 
fect stage of Pestalotia as Pestalopezia. He 
established close association of Pestalotia 
macrotricha with Pestalopezia rhododendri 



FIG. 2. Photomicrograph showing a periiheciam with 
asci and ascospores, X 480. 

Zeller-i described, Dermatea hruneo-^pruinosa 
as the ascigerous stage of Pestalotia gihbosa 
on the leaves of Gaultheria shallon. 

Department of Botany, K. S. Bilgrami. 

University of Jodhpur, D. K. Purohit, 

Jodhpur, August 25, 1969. 


1. Hansen, H. N., George, A., Zentmyer and 

Snyder, W. C., Phyiopatholo^yf 1956, 46, 637. 

2. Hoenel, F. Von and Sitzb, K., Akad. Wiss, Wien, 

Math, Naiurw. Kl., 1917, 126. 348. 

3. Seaver, F. J., Mycologi'i^ 1942, 34, 298. 

4. Zeller, S. M., Ibid., 1934, 26, 291. 


DEVELOPMENT OF FEMALE 
GAMETOPHYTE IN SAPIUM 
SEBIFERUM ROXB. 

The family Euphorbiaceae is of considerable 
interest embryologically because of different 
types of embryo-sac development in its various) 
taxa.1’2 This communication deals with the 
development of the female gametophyte in 
Sapium. 

Sapium sebiferum is grouped in the sub-tribe 
Stillingiinae, tribe Hippomaneae and subfamily 
Crotonoideae.3 It is a medium-size tree and 
the plants are either monoecious or ^ometimesi 
dioecious. Materials both from monoecious and 
dioecious plants were analysed during the 
present study. 

The ovary is generally tricarpellary (some¬ 
times bicarpellary), syncarpous, trilocular and 
superior. Each locule encloses a single 


pendulous, anatropous, bitegminal and crassi- 
nucellar ovule attached to the axile placenta. 
A well-developed obturator is also present 
above each ovule (Fig. 1). Both the integu¬ 
ments form the micropyle and many cells of 
the obturator enter into it. 

In more than forty ovules only a single 
deep-seated megaspore mother cell has been 
seen (Fig. 2). Megaspore mother cell under¬ 
goes meiO'Sis and the four megaspores formed 
are arranged either in a linear or T-shaped 
manner (Figs'. 3 and 4). The megaspore at 
the chalazal end functions further while the 
remaining three degenerate. The functional 
megaspore enlarges and undergoes three mitotic 
divisions without cytokinesis finally leading to 
the formation and organisation of the female 
gametophyte (Figs. 5, 6, 7) whose development 



Figs. 1-7. Sapium sebiferum. Fig. 1. L.S. ovule at 
the organized lemale gametophyte stage. Fig. 2. L.S. ovule 
showing megaspore mother cell. Figs. 3-4. Linear and 
T-shaped tetrad respectively. Fig. 6. Binucleate embryo- 
sac. Fig. 6. Tetranucleate embryo-sac. Fig. 7. Organwed 
embryo-sac. <9^^, obturator; Ki", vascular supply. 

thus conforms! to the Polygonum type. The 
embryo-sac is quite large and the egg apparatus 
consists of two synergids and an egg. The 
two polars lie close to the egg and the three 
antipodals are ephemeral. There is no differ¬ 
ence in the development and origanisation of 
the female gametophyte in monoecious or 
dioecious plants. 

I am, thankful to Dr. R. P. Singh for sug¬ 
gestions. and to Dr. L. B. Singh, Director, for 
facilities. 
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National Botanic Gardens, SxnvtAN Chopra. 
Lucknow, August 16, 1969. 
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A NEW HAPLOBASIDION FROM 
HYDERABAD 

Haplobasidion Eriksson based on the type 
H. thalactri is a dematiaceousl form having 
simple or branched conidiophores with 
pronounced apical vesicles, producing branched 
or unbraruched acropetal blastospore chains 
from the sporogenous cells or directly from the 
vesicles, and in the chain spores are separated 
from one another by short isthmus. The 
conidia and sporogenous cells on detachment 
leave scars on the vesicle. The conidiophore 
proliferates through the scar or vesicle to form 
another vesicle at a higher level. Lacellinopsis 
Subram., is a close repository which differs from 
it in having setose colonies, Ellis (1957) 
gave an excellent account of this) and allied 
forms while Kapoor and Mudjal (1968) des¬ 
cribed H. himalayensis fsom India. In this com¬ 
munication a new Haplobasidion is reported, 
collected during, the studies on the Hypho- 
mycetes of Hyderabad. 

Haplobasidion indica Sp. Nov. 

This beautiful fungus produces brown 
irregular, effuse colonies on the substratum. 
Mycelium smooth subhyaline to brown, 
branched, septate, superficial or partly im¬ 
mersed in the substratum, 3*6-5*4 a^ broad. 
Conidiophores arise singly or in groups from 
the hyphae or lateral branches. They are' 
simple, straight or flexuous, smooth ,0-2, septate, 
subhyaline to brown, 3-6-7 *2 M' broad, 14-4-64 *8 
long with swollen vesicular apices, formed by 
the apical cell, apex is globose to subglobose, 
dark, rough-walled and the vesicle measuresi 
10 *8-14-4 At across. The proliferations of the 
conidiophores take place either from the 
swollen vesicle or annular scar or the invagi¬ 
nation formed on detachment of conidia and 
sporogenous cells (up to 3 apical proliferations 
were obs'erved). The sporogenous cells are 
globose to oval, thick-walled, light brown, 
verrucose 8 *6-10-8 At across and cut off branched 
or unbranched acropetal chains of blastospores. 
They are dark brown, thick-walled, spiny to 
loosely warty, spines hyaline to s'ubhyaline, 


7 • 2-10-8/t across and the chain measures 
18-36 {X long, blastospores connected to each 
other by very minute isthmus. 



FIGS. 1-S. Haplobasidion Indira sp. nov. (from type 
material V.V.C.B.L. No. 441). Figs. 1-7. Conidiophores 
with vesicles, proliferations, sporogenous cells and 
blastospores. Fig. 8. Matured blastospores. 

In having large sporogenous- cells, conidia 
with spiny to warty sporoderm, differs from 
other species of Haplobasidion, hence reported 
new as H. indica. 

Collected on dead leaves of Borassus 
flabelifer L., from Hyderabad on 25-11-1966, 
coll. V.R., V.V.C.B.L. No. 441. 

Haplobasidion indica Sp. Nov. 

Colonise hypophyllae, brunneae vel pallide' 
brunneae, effusae. Mycelium immersum, ex 
hyphis ramosis, septatis, hyalinis vel sub- 
hyalinis, 3 • 6-5 • 4 crassis. Conidiophora 
singula vel fasciculata ex apice lateribusque 
hypharum, oriunda, erecta vel as'cendentia, 
simplicia, recta vel flexuosa, subhyalinis vel 
pallide brunneae, 0-2, septatae, 3-6-7-2 a<' lata, 
14*4-68-4^ longa, cellula apicalis ejus in 
vesidulum semiglobosam, fusee brunnea. 
Verrucosa 10*8-14i-4At crassis, buperne infiata 
per usque ad 2-3 proliferationes successivas. 
Cellulae sporogenae, verriculosa, 8*6-10*8 a^ 
diam. Blastosporas vel catenulas simplices vel 
ramosas disposita gerentes per isthmi. Blasto¬ 
sporas sphaerica, pallide brunnea, spinulosa, 
7*2-10*8 At diam. 
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Thanks are due to Dr. M. B. Ellis, 
England, for providing literature, to Mr. P. S. 
Rao, Principal, for facilities and Dr. S. D. 
Satwalekar, former Principal, Vivek Vardhini 
College, Hyderabad, for encouragement. 

Department of Botany, Vasant Rao. 

Vivek Vardhini College, Dev Rao. 

Hyderabad (A.P.), India, 

February 24, 1969. 


1. Ellis, M. B., ^JycoL Pap., No. 67, 1957, p. 1. 

2. Kapoor, ]. N. and Munjal, R. L., Jnd. Phytopath., 

1968, 21, 109. 


NEW FACTOR FOR RESISTANCE 
TO STEM RUST OF WHEAT (PUCCINIA 
GRAMINIS, TRITICI f. sp. ERIKSS AND 
E. HENN) 

Stem rust of wheat is a serious problem in the 
wheat growing tracts of India adversely affect¬ 
ing yield. The incorporation of resistance tO' 
all the twenty-three physiological races of 
stem rust into, commercial wheat varieties is 
essential for the stabilization of wheat yields. 
Among physiological races of stem rust of 
wheat, race 122 is known to be very 
virulent and also a widely prevalent one. 
The identification of resistance factors for 
subsequent incorporation into commercial 
types is of immediate practical importance. In 
the course of work at the I.A.R.I., on the 
identification of new genes conferring resistance 
to one or the other of the three rusts, about 
one hundred varieties of wheat, both indi-^ 
genous and exotic were systematically screened 
to individual races of rust along with the 
single gene tester lines having one of the 
already known Sr. genes. During this work, 
evidence was obtained of the presence of a 
new factor for resistance to race 122 of stem 
rust of wheat. 

During January and February of 1968, ninety- 
eight varieties, comprising of hexaploid 
(2nrz42) and tetraploid (2 71 = 28) wheats, 
twelve standard stem-rust differentials, filve 
Indian supplementals and nine Marquis back- 
cross lines obtained from Dr. D. R. Knott of 
Canada were tested to P. graminis ritici, race 122 
at an average temperature of 72® F. The results 
indicated that the backcrosis lines carrying the 
genes Sr 1, Sr 6 , Sr 7, Sr 9a, Sr 9b, Sr 11, Sr 13, 
Sr 14 and varieties Norka (Sr 15) and Renown 
(Sr 17) were ineffective against this race. 
However, the Marquis backcross line carrying 
Sr 8 showed ‘^2~2 + ’’ infection type, which sug¬ 
gested that this gene might be effective to race 


122. A number of wheat varieties like E. 5008, 
E. 5016 (both hexaploid) and N.P. 202, Plot 
17, Plot 22, Mx09, Mxl2 and Mx 14 (all 
tetraploids) showed *' 2 ’’ infection type. How¬ 
ever, the selection from the cross (E. 4870 X 

H. 132-4) F 5 gave a “O’’ infection type. As 
each resistance gene is characterised by a 
specific type of pustule, this would suggest 
that these selections may carry previously un¬ 
described gene or genes. 

This finding is of considerable importance as 
the incorporation of this gene into commercial 
wheat varieties would further the cause of 
reducing damage to wheat yield by stem rust. 

We are grateful to Dr. M. S. Swaminathan, 
Director, I.A.R.I., for guidance, to Dr. H. K. 
Jain for the facilities given, to Dr. L. M. Joshi 
for the supply of initial inoculum of race 122 
and to Dr. S. Rajaram for suggestion in pre¬ 
paring this note. 

Division of Genetics, V. K. Srinivasan. 

I. A.R.I., New Delhi, P. S. L. Srxvastava. 
August 25, 1969. 


ONTOGENY OF STOMATA IN 
TRACHY^PERMUM AMMI (L.) 
SPRAGUE (CARUM COPTICUM 
CLARKE) 

The members of the Umbelliferae are not only 
well-known as a source of food and spices but 
also for their medicinal value. During recent 
years they have been employed for morpho¬ 
genetic studies and have yielded interesting 
results (see SehgaB)- As regards the epider¬ 
mal structure, there arc only two publications 
.so far. The first one by Gupta et al.- describes 
the morphology and ontogeny of stomata in 
vegetative as! well as reproductive organs of 
Bupleuruin tenue. In the seicond article, Guyot'* 
has surveyed 89 species of umbellifers for 
variations in the stomatal types. The present 
note deals with stomatal development of Trachy- 
speriyium ammi, commonly known as ‘omum’. 

The material for the present study was col¬ 
lected from the plants growing at the Delhi 
University Botanical Garden. Young leaves 
were fixed in Farmer’s fixative (absolute alco¬ 
hol 3 : acetic acid 1), the peels were stained 
with acetocarmine, dehydrated in acetic acid- 
tertiary butyl alcohol series and mounted in 
euparal (see PaliwaH). These preparations 
were employed for tracing the ontogeny of sto¬ 
mata. For a study of the mature epidermis, 
peels from fully expanded leaves were stained 
with Delafield’s haematoxylin and mounted in 
glycerine jelly. 
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The epidermis ot young leaves is composed 
of polygonal cells. Numerous meristemoids, at 
various stages of stomatal development, are 
interspersed between the polygonal cells. The 
meristemoids have a lenticular or trapezoidal 
shape, a conspicuous nucleus located in cyto¬ 
plasm with dense, granular contents (Figs. 1, 
2 ). 



FIGS. 1-8. Triich.sp'r>}ntm ainn.i. DevcF^pment of sto¬ 
mata. Figs. 1-u, S, X 420; Fig. 7. X245. figs. 1,2. 
Mer'istemcids st Vcri.'jus stages of dtvelopmt-nt. Fig 3. 
Two pairs of closely placrci meristerr.oids Fig. 4 Two 
^.ppre5.^cd nieri.st moias cut off fri-m adjact iit Ct-lls and one 
yoang sic>m-». Figs. 5, b. r ormation of twin btomat?. ’-ig. 7. 

poiiicL of the lower epideri) is oi a full> expanded leaf; 
note the markcdl. sinuo'-s i.nticlinal wails. Fig. 8. Same, 
portion enlaiged. 

The stomata follow perigenous mode of onto¬ 
geny. The meristemoids are cut off from epi¬ 
dermal ceUs by an oblique wall. They undergo 
a vertical division and directly become con¬ 
verted into guard cells. In several instances, 
however, an additional division takes place 
prior to the formation of the guard cells (Figs. 
3, 4). Thus, two meristemoids become closely 
placed, and when these divide, twin stomata 
result (Figs. 5, 6) . This situation is also acquir¬ 
ed when two meristemoids, cut off from adja¬ 
cent protodermal cells, become arranged close 
to each other. Earlier investigators on,-the 
members of this family have not. observed this 
feature.-’^ In some instances, one‘of the closely 
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placed cells acquires the configuration of sub¬ 
sidiary cells so that the mature stomata tend to 
appear diacytic or even anisocytic (tig. 7). 
Thus, the epidermis of a fully difrcrenliati‘(l 
leaf presents an assemblage of various stomatal 
types interspersed between cells poKSC.ssiug 
highly sinuous anticlinal walls (Figs. 7, 8). 

We take this opportunity to oxjire.ss our 
gratitude to Professor B. M. Johri lor encou¬ 
ragement and facilities. Thanks arc also due 
to Dr R. N. Chopra for helpful commtails. 
Dept of Botany, C. B. Skikum.. 

University of Delhi, G. Pm.uvai.. 

Delhi-?, August 22, 1969. 

1 Sehcal. C. B., Fhvtomorp"'ph>'^y, 18, 

2. Gupta, S C., Paliwal.G. S. and G ipta, Mmja, \nr, 

Bot., 1965 29 645. 

3. Guyot. M., BulL So , BjL Fr., 1066. 113, 214. 

4. Paliwal, G. S., Ct^rr. Sd , 1907, 36, 191. 


RACES OF BACTERIAL BLIGHT OF 
COTTON \XAN rilOMONAS 
MaLVaCEARVM (E.F. SMITH) 
DOWSONJ 

A KNOWLEDGE of the occurrence aoad identili- 
•cation of races is basic to a sound programme 
of breeding resistant varieties. Physiologic 
races may differ in some of their biochemical 
properties or susceptibility to phages but gene¬ 
rally they are established on the basis of a 
more or less stable pathogenic reaction (host- 
parasite interaction) on a dehnitc net of ho;.ts 
(differentials). Nayudu (1964) used the sus¬ 
ceptibility of 1 or more of the 4 cultivatt'd 
species of Gossypium to characterise four race.s 
(A, B, C and D). Hunter, Brinkerhoff and 
Bird (1968) suggested the use of differimtiaLs 
of similar genetic background that primarily 
differ in blight-resistant genes to identify the 
races and on the basis of the reaction of iso¬ 
lates on eight selected varieties of upland cot¬ 
tons (G. hirsutum) they identified fifteen races, 
which were numbered as 1 to 15. 

We have used the method of inoculation of 
Hunter et al Plants with 6-8 ti'ue leaves wiTt‘ 
inoculated by a suspension of the bacterial iso¬ 
late (O.D. =:0*1) at 101b. pressure onto the 
lower surface when the stomata were open. 
We have used the differentials of Hunter et al 
as well as that of Nayudu and are, therefore, 
in a position. tp assess the suitability of both 
in testing racesi of X. malvacearum. 

. By using the differentials of Hunter et al, 
we could definitely identify the occurrence of 
races 3 (at Raya),, 10 (at Raya, Delhi, Sirsa, 
Jetser, Ludhiana and Jullundur) and 14 (at 
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Delhi, JuUundux and Bullandshaliar). Fur~ 
then, two new types of reaction were obtained 
—one from Delhi and another from Bulland- 
shahar isolate. The Delhi isolate was patho¬ 
genic on Acala 44, Stoneville 2B-S9, Stoneville 
20, 20-3 and Mebane B-1. The Bullandshahar 
isolate also gave a similar reaction but was 
non -pathogenic on Mebane B- 1 . These isolates 
have been provisionally named as 13 and lo 
respectively. 

By using Nayudu’s sj^stem, we have found 
that a few isolates are pathogenic only on 
G. hirsutum. These will be a new race which 
we would like to name E in continuation to 
the nomenclature of Nayudu. The occurrence 
of other new races, in accordance to this system, 
will be demonsJtrated in the coming years with 
the intensification of study of races. 

In the dilemma of finding out a suitable pro¬ 
cedure for race and biotype identification we 
think that the procedure of Hunter et al. may 
be more useful. But we believe that races are 
more distinct taxon than biotypes. Therefore, 
the races may be tested (following Na 5 rudu) 
on differentials including all the 4 species of 
cultivated Gossypium. The biotypes can be 
tested (following Hunter et al.) on a second 
set of differentials of one species with similar 
genetic background. 

The authors are grateful to Prof. S, P. Ray- 
chaudhuri for his keen interest and advice 
throughout the work. We are obliged to 
Dr. Charles F. Lewis, Leader, Cotton Genetics 
and Breeding Inves^tigations, Beltsville, Mary¬ 
land, D.S.A., and Dr. V. Santhanam, Project 
Co-ordinator (Cotton), for sending the seeds of 
the differentials use by us. 

Division of Mycology and J. P, Verma. 

Plant Pathology, R. P, Sustgh. 

Indian Agricultural Research Institute, 

New Delhi (India), September 5, 1969. 
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2. Navudu. M. V., Indian Cotton Growing Rev,y 1964, 
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RmZOMASTIX GRYLLOTALPAE N. SP, 
FROM GRYLLOTALPA AFRICAN’A 
The investigation of the intestinal protozoans of 
Indian insects of Hyderabad revealed an in¬ 
teresting flagellate belonging to the genus Rhi- 
zomastix Alexeieff (1911). The infection wasl 
very heavy and found in almost all Gryllotalpa 
africana. The present species is the fourth 
record of the genus. The parasite is t 3 rpically 
oval or round in shape in living condition and 


it is retained even in stained preparations. The 
organelle of the body comprises of a blepharo- 
plast, a flagellum, a rhizostyle and a nucleus. 

The organism has a weU-developed periplast 
with many cytoplasmic granules. But a few 
ha<vc a clear space at the posterior end of the 
body (Figs. 3 and 4), The body of the parasite 
measures (5-0 to 11-0/x)) 7-58 X (4-5 to 
8-0 m) 6-75/a in average. There is a large and 
almost round-shaped nucleus, variably situated 
in the body. It has a large or small endosome 
(Figs. 5 and 6). In a few, where the endosome 
is small, it is surrounded by extra-chromatin 
granules (Figs. 7 and 8). 

The flagellum is thick but short, and is con¬ 
tinued backward with a rhizostyle, which ex¬ 
tends posteriorly beyond the nucleus. It either 
passes above or by the side of the nucleus 
(Figs. 1, 3 and 4). In some individuals, a small 
granule is found at the posterior end of the 
rhizostyle (Figs. 5 and 6). The flagellum mea¬ 
sures 7*78 A in average, while the rhizostyle 
7-50 ^ in average. Cystic forms are also noticed 
(Fig. 9). 



Figs. 1 9. lUzoma^nix ,^:ryl'Ofalpir. n. sp. Figs. 1 4. 
Oval form with a round nucleus, rh zoMyk pasviuir ahovr 
the riuvleus. l-L.s. 2 3. Elongated foima. Figs, 7~8. 
From with central endosome .-urrounoed by giaiiub s. Figs'. 
5-f5. From with large endo.some in i]ie nucleus. Fig. 9* 
Cystic form, f Fi^s 1-3 and 8 drawn from the material 
fixed in methvl alcohol, stained with (liernsa’s ; Figs. 4''7 
from material fi.ved in Schauuimi’s and stained wiih iron 
hncmatoxydn.) 

In literature, three species of this genus are 
recorded Rhizomastix gracilis Alexeieff (1911), 
R. penplanetce Rao (1963), R. rauce Murthy 
(1969). R. graciUs differs from the present spe¬ 
cies in having a; long .flagellum, about 3 times 
the body length; a nucleus with an endosome 
connected by lenin strands; and measures ( 3-7 
to 10-0/i) l-Zu. X (2-0 to 4-0/*) 2-5 R. peri- 
planetcB is dimoirpihic;. a thick rhizostyle occa¬ 
sionally forming ai loop around the nucleus ; 
free flagellum 4 times as long as the body • 
nucleus with an endosome; and measures ( 5‘5 
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to 15-5^j 9'6 m X (5-0 to 7*5/^) 7-3 m. All 
these characters show marked differences with 
the present species. R. Tunce is different from 
the new species in length of the flagellum, 
nature of the nucleus and measures 11*67/*X 
6-89 

In view of these differences, the parasite 
under discussion is considered to be new to 
science and is designated Rhizomastix gryllo- 
talpoe n. sp. after the generic name of the 
insect. 

I am grateful to Professor S. S. Qadri for 
his guidance and help during the course of my 
research programme and to Professor S. N. 
Singh for the encouragement and laboratory 
facilities. 

Department of Zoology, T. Bhaskar Rao. 
Post-Graduate Centre 
(Osmania University), 

Warangal-1, A.P. (India), 

November 17, 1969. 
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CYTOLOGY OF THE HYBRID 
SOLANUM INDICUM L. x 
S. MELONGENA VAR. INSANUM PRAIN 

Hybrid sterility has been reported on inter¬ 
specific crosses among ^ the non-tuberiferous 
Solatium species.-’^ In the present study, a 
cross was made between S. indicum (2n~ 24) 
and S. melongena var. insanum (2nr=24), 
mainly to study the sterility aspect. 

The crossing was easily effected, taking 
S. indicum as the female parent; the recipro¬ 
cal cross completely failed. Similar results 
•were reported by Narasimha Rao.^ The 
hybrid was vigorous, but showed partial steri¬ 
lity. It produced a few small fruits under open 
pollination ; however, it failed to set fruit on 
selfing. It contained 51*3% stainable pollen. 
Out of these, only 2% were found to be viable 
in artificial sugar-agar medium. The few which 
germinated produced extremely short pollen 
tubes (Table I). It appears that some of the 
stainable pollen in the hybrid may be, in fact, 
non-functional. 

Meiotic behaviour of the parents as well as 
the Fj hybrid was normal. At diakinesis in 


Table I 

Pollen characters of the Fj and the parents 


Material 


StaiaabU 
pollen 
(per cent) 


(lermin »tion 
in iO^ 
sugar-agar 
medium 
(per cent) 


Mean 
pollen 
tube 
btngth 
(micron.s) 


S. indicum .. 9G*G 

S. melonsena var. 90*8 

insamwi 

Fits, indicum X 51*3 

.S', tnelongena var. 
iustinum) 


52*3 338 

50*G 287 

2*0 40 


the F';,, 12 closely-paired bivalents were observ¬ 
ed. The chiasma frequency at this stage show¬ 
ed no deviation from those of the parents. Tlu* 
mean chiasmata per bivalent was l-Gl in tlu‘ 
F|, as against 1*62 and 1*72 in the parents. 
At metaphase I also, 12 bivalents were obstTveci 
and there was regular orientation at the equa¬ 
torial plate. At anaphase I, there was equal 
and normal separation of the chromosomes. 
Subsequent stages also revealed no abnormali¬ 
ties. 

The chromosome pairing in the hybrid indi¬ 
cates close affinity between the parent species. 
Yet, the hybrid between them, is sterile in spiU‘ 
of regular meiosis. Similar finding has been 
reported in other genera.*^ In the F, hybrid, 
S', melongena X R. gilo, Nasrallah and Hopt>“ 
found that although meiosis and pairing w(‘r(‘ 
regular, there was sterility due to irrc'gular 
distribution of chromosomes and inversion 
bridges at anaphase. Genic differences, betwet^n 
the species or structural hybridity arc^ the pro¬ 
bable causes of hybrid sterility in the present 
case. If structural hybridity exists, it would bi' 
of cryptic type due to minute chromosom(‘ 
arrangements. 

The author is grateful to Dr. C. N. Samban- 
dam for his guidance and encouragement. 

Faculty of Agriculture, S. Rajasekaran. 
Annamalai University, 

August 28, 1969. 
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REVIEWS AND NOTICES OF BOOKS 


Enamines : Synthesis, Structure and Reactions. 
Edited by A. Gilbert Cook. (Marcel Dekker, 
Inc., 95, Madison Avenue, New York, N.Y.), 
1969. Pp. xi -f 515. Price $ 35.75. 

The explosive growth of enamine chemistry 
has made it difficult to maintain a coherent 
view of the field’s progress. The rapid expan¬ 
sion of the literature requires, for the first 
time, an in-depth study of enamine chemistry. 
In an orderly fashion, this book correlates ena¬ 
mine literature and reviews in detail its syn¬ 
thetic and mecOianistic studies, as well as, its. 
physical properties. Each of the eight chapters 
of the book presents a different perspective of 
the field. Fresh insights and differing view¬ 
points were encouraged to stimulate furthei' 
“* research into unexplored areas. 

The titles of the chapters contained in this 
book are ; Structure and Physical Properties, 
of Enamines, by Sudarshan K. Malhotra 
Methods and Mechanisms of Enamine Forma¬ 
tion, by LeRoy W. Haynes; Hydrolysis of 
Enamines, by E. J. Stamhuis ; Electrophilic 
Substitutions and Additions to Enamines, b.y 
G. H. Alt ; Nucleophilic Addition to Iminium 
Salts, by Joseph V. Paukstelis; Cycloaddition. 
Reactions of Enamines, by A. G. Cook ; Hetero¬ 
cyclic Enamines, by Otakar Cervinka ; and Ena¬ 
mines in Organic Synthesis, by Martin E. 
Kuehne. 

This book will be found useful by teachers 
of organic chemistry, graduate students in ad¬ 
vanced organic chemistry courses, practising 
organic chemists who find enamines useful 
intermediates, natural product chemists, physi¬ 
cal organic chemists, and those chemists in¬ 
volved directly in enamine research, 

C. V. R. 


Techniques and Methods of Organic and 
Organometallic Chemistry (Vol. 1). Edited 
by Donald B. Denney. (Marcel Dekker, Inc., 
95, Madison Avenue, New York, N.Y.), 1969. 
Pp. X -f 232. Price $ 11.75. 

The rapid growth of organic and organo¬ 
metallic chemistry has resulted in a pheno¬ 
menal expansion of the literature. As a result, 
the ever-increasing amount of information, 
makes it more difficult for the scientist to keep 
abreast of developments. 


It is. the aim of this series to provide a 
source of specialized reviews on timely topics 
in organic and organometallic chemistry. Some 
of the chapters will be of new development.'^ 
while other reviews will concentrate on estab¬ 
lished methods and techniques where recent 
advances warrant new coverage. 

The titles of the chapters contained in this 
volume are listed below : Ozonolysis of Orga¬ 
nic Compounds, by Robert W. Murray; Hig^h- 
Vacuum Techniques, by Arthur C. Bond ; 
Applications of Fused Salts in Organic Che¬ 
mistry, by John E. Gordon ; and Non-Aqueous 
Titrations for Organic Analysis, by C. A. 
Streuli. 

Organic and organometallic chemists as well 
as inorganic chemists will find the series use¬ 
ful. Students preparing for a career in research 
in industry, I'escarch institutes, and universi¬ 
ties. should find tlhe timely topics helpful in 
planning their careers. C. V. R. 


Gas Dynamics. By Ali Biilent Cambel and 
Burgess H. Jennings. (Dover Publications, 
Inc., 180, Varick Sti'eet, New York), 1969. 
Pp. xiii H- 451. Price $ 3.50. 

Now published as a single volume with the 
36-pag,e solutions manual, this book provides 
a foundation in the theory and concepts of com¬ 
pressible-fluid flow and combustion. The sub¬ 
ject-matter is pairticularl.y pertinent to the 
internal-flow problems of jet engines to rocket 
motors, to missiles, to gas turbines, and to other 
compressible-flow machinery. The book’s use¬ 
fulness, therefore, is broad and growing. 

The book covei's topics on : Basic Concept.s 
of Gas Dynamics and Gas Properties, Funda- 
mentar Equations of Steady Flow, Lsentropic 
Flow, Diabatic Flow, Flow with Friction, Wave 
Phenomena, Variable-Area Flow, Thermo¬ 
chemistry, An Introduction to Flames and 
Combustion, An Introduction to Multidimen¬ 
sional Flow, Dimensional Analysis and Simili¬ 
tude, Experimental Techniques and Measure¬ 
ments, and Aerothermochemistry. Twenty- 
nine worked examples serve as a model for 
the 183 problems given at chapter ends. Full 
solutions to all of the problems are supplied 
in the manual. 

Concise and physical, rather than mathe¬ 
matical in approach, the book requires some 
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knowledge of thermodynamics, fluid mechanics, 
combustion and advanced calculus. Clearly 
written, it is invaluable for self-study or as 
a reference. C. V. R. 


Fluorine Chemistry Reviews (Vol. 3). Edited, 
by Paul Tarrant. (Marcel Dekker, Inc., 95, 
Madison Avenue, New York, N.Y.), 1969. 
Pp. vi -f 154. Price $ 12.50. 

Increasing study of the fluorine atom has 
led to new and important developments in 
polymer and elastomer chemistry. Fluorine 
Chemistry Reviews, an international publica¬ 
tion concerned with the theoretical and practi¬ 
cal aspects of fluorine chemistry, provides 
information of current research in this rapidly 
expanding field. 

The papers published here cover historical 
background and recent developments. The 
authors are internationally known fluorine che¬ 
mists who are making significant contributions 
to their special fields. This book will be found 
useful by all researchers interested in the fast¬ 
growing field of fluorine chemistry. 

Volume 3 contains the following chapters : 
Fluorine Compounds in Anesthesiology, by 
Eric R. Larsen ; Reactions of Fluoroolefins with 
Electrophilic Reagents, by B. L. Dyatkin, E. P. 
Mochalina and I. L. Knunyants; Fluoroali- 
(cyclic Derivatives of Metals and Metalloids, 
by W. R. Cullen ; and Phosphorus, Arsenic, and 
Antimony Pentafluorophenyl Compounds, by 
Manfred Fild and Oskar Glemser. 

C. V. R. 


Annual Review of Plant Physiology (Vol. 20). 
Edited by Leonard Machlis. (Annual Reviews, 
Inc., 4139 El Camino Way, Palo Alto, Cali¬ 
fornia 94306, U.S.A.), 1969. Pp. vii-f 689. 
Price : U.S.A. $ 8.50 ; Foreign $ 9.00. 

The subject-matter in this volume under 
review has been dealt with under the following 
headings : 1. Prefatory Chapter on “Resistance 
to Knowledge”, by Hans Gaflron ; Cell Structure 
and Function ; Mineral Nutrition; Nitrogen 
Metabolism; Photosynthesis; General Metabolism: 
Water Relations ; Absorption and Translocation ; 
Grcwth and Development; Stress Physiology 
and Special Topics on : 1. Physiology of Rapid 
Movements in Higher Plants, by Takao Sibaoka ; 
The Role of Plants in the Bioregemerative 
Systems, by A, A. Nichiporovich ; Hormones 
and Nucleic Acid Metabolism, by Joe L. Key ; 
Permeability of the Plant Cell, by Ed. J. Stadel- 
mann; and Metabolism of Organic Pesticide 


Current 
Science 

Chemiicals in Higher Plants, by John E. Casida 
and Louis Lykken. C. V. R. 


The Development of Chemical Principles. 

By C. H. Langford and R/ A. Beebe. 

(Addison-Wesley Publishing Company, Inc., 

West End House, 11, Hills; Place, 

London W. 1), 1969. Pp. 384. Price 52 sh. 

This is a well-conceived introductory book 
on the development of structural principles in 
chemistry. The authors bring OAt in a coherent 
wa:/ three lines, of the development of contem¬ 
porary chemical structural theory, starting 
from oairly ideas. They are the classical theory 
of bonding in molecules ; the ionic interpreta¬ 
tion of electrolyte solutions ; and the physical 
theory of atomic structure. 

The first chapter reviews the foundations of 
atomic-molecular theory and stoichiometry. 
The next two chapters show how isomer rela¬ 
tionships and reaction patterns lead to repre¬ 
sentation of molecules by geometrical diagrams 
with bond lines. Chapters 4 and 5 explore 
the properties of solutions and the concept of 
ion. Energetic relations and Nernst equation 
are introduced in Chapter 6. The final three 
chapters deal with the atomic structure, the 
periodic law and the electronic theory of 
valence. 

This well-planned and well-illustrated book 
will be useful for a first year undergraduate 
course in general chemistry. A. S. G. 


A Programmed Course in Algebra. B.y 
A. C. Mewborn. (Addison-Wesley Publish¬ 
ing Company, Inc., West End House, 11, 
Hills Place, London W.l, England). Pp. 630. 
Price 43 sh. 

This course, in mimeographed paperback, is 
programmed for self-instruction. It consists of 
short sections of text interspersed with ques¬ 
tions to be answered by the reader. Author's 
answers are also given for verification. Instruc¬ 
tions about how to use the programme are given 
in the beginning. With a regular schedule of 
about one hour a day, the course can be covered 
in about hundred hours. A. S. G. 


Books Received 

Principles of Dispersal in Higher Plants. By 
L. Van der Fiji. (Springer Verlag, Berlin-33), 
1969. Pp. vh + 153. MD. 36, U.S. $ 9.00. 
Science in India. By A. K. Bis'was. (K. L. 
Mukhopadhyay, Calcutta-12), 1069. Pp. ix+ 
154. Price Rs. 16*00. 
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THE RED OLEANDER AND THE PURPLE PETREA 
Sir C. V. RAMAN 


olcaiuk'rs, known boianically as Nc.riuni. 
and classc'd in tlu' Mrnuj) Apocyuacca^ aiv 
llowerin.a shruijs wiiirii no Indian .pardon isi 
without. 'riU'v ai'o {d'ncrful, lar^;'o, sproadinR 
bushos jurtiwin/.^ to a h(‘iaht of l.lirot' nuh.n's or 
mor(‘, with a nunilx'r of oaiU'-Iiko stcMus start¬ 
ing from tlu‘ f'.i'ound anul hoariug narrow ev<.‘r- 
grc'on, laiUH'oiati' loavc'S. 'Plio shrul)s grow 
to pca'ftxdion in .sunny situaticais and in sandy 
or stony soils. 'rh(‘ llowtu's vuro produot'd vt'ry 
frooly tliroiigliout th(‘ yisir in grcsat i)rofu,si<>n 
in larg(‘ t(*rminal clusttu's. 'riu‘rt‘ art* scworal 
varii'tii‘S, with singU‘ or douhh^ tlowers, which 
may bo pui\‘ wlut(‘, or iwbibit colours ranging 
from pink to a doc^p rod or crimson. 

Viewing tlu‘ ihhI ohsindta* lu-ld in a l.)right 
light through a pocked speed,roscopo anel e’om- 
])aring tilu' si)e‘cdrum with that e)f the^ light dif¬ 
fused by a she'ed, of whiter pape^r, it i.s sex'n that- 
the wavedeaigths g.roati'r than (>00 my. do ne)t, 
suIl’eT any le)ss of inteaisity. 'hheua' is a very 
marke'd ab.sor|,)tion e>f the* re'gion e)f wavedeaigths 
betwe'cai 500 m/< anel 000 m/g in edlu'r weaxls e)f 
the grexm anel yedlow .st'ctors e>r ihy si)eHd,rum. 
Wavelengtlis h's.s than 000 up/ continue' te> Ix' 
visible', though with notiex'ably re'due'ed int,c!i- 
sity. OOu' ('olour is re'aelily e'xtracted fron^ tlu' 
flowe'r pedals by inmu'rsing thean in ae'e'toiu', 
folle)we'd by viru>rou:: shaking. Placing the' 
ac'ctone cxlraed. in a tive'-e'e'Uti metre' long 
column, and vie'wing a bri;'.ht senirce' e)f light 
through it, the' at).'ea’idion spe'ctrum e'xhibits 
tthe' fe'ature's which may l)e' e'xiu'e'te'ei to bt' 
(.i>se‘rve‘<l in tliese* edre’umstanccs. A n\axitnum 
e)f absorption in tlU' j’reu'ti is ede'arly se'e'n ais a 
darke'i* band at about 540 m/g suj)(*ri)ose‘e{ on a 
ge'nevral ab.sorj)tion e'xtcnding on e'itlu'r side of 
it. This e*ove‘rs the' ye'IIow e)r the' spe‘(d,rum 
upto GOO mg, be'yond which the' ve'd re'gion is 

seen with undinunishe'd inlt'nsily, 

A spectrophotome'tric rece)rel of the' ahsorp- 
tie>n by a rathc'r elilute* ae'eteyne' e'xlract from a 
rc'd Oleander is re'produee'd as Fig. 1. Thre'e 

feat.ure.s' marked with tlu' respc'ctive' wave¬ 
lengths in angstrom units, viz., 5010, 5320 and 
5G20 are seen in the rc'e'eyrd. These' appear in 

the same' positions as those' ol)se'rve'd in the 
acetone extract from a red rose re'produccd 
as Fig. 1 on page 504 of the issue of Curreni 
Science for November 5, 1969. It is evident 
that the origin of the red colour of the Oleander 
is' the same as that of red rose, viz., the 

presence of Florachromc B in the petals of the 
flower in each case, 


Petrra vobibills belongs to the botanical 
urcU'i- Verbcvaccce. It is a shrub which can be 
describ(‘d as a woody vine with a grey bark 
and characterised by stilt and rough leaves of 
sonu' sixe. Bc'ing a strong climber, the plant 



Kk;. L Absorption by acetone extract of red Oleander 

will attain great lu'ight and cover a consi- 
derablt' art'a if k'ft unpruned. It bears bluish- 
pur|>I(‘ live-pt'italk'd stars in long elegant 
wix'ath-Iikt' spray.si and hence has been, given 
tlie popular name' of i)uri)k' wreath. .liacemes 
of tlu'se stars, sotnt' lifteen or twenty centi- 
nudres in length, crowd the plant in the llower- 
ing seasons, covering it ui) in a massi of colour. 
Givt'ii a support of adequate size on which it 
can climb and establish itself, the plant then 
make's an impressive show. The five-petalled 
stars w'h.ich might be mistaken as flowers are 
actually only the calicos which remain after 
tlu*. true flowers have' fallen ofl'. The latter are 
much, smaller and have five petals of a deeper 
colour. They may be seen resting in two or 
thi'ee of the end calicos. One of the five 
peta.ls in each (lower carries a white splash in 
the middle. 

Examined in vivo through ai pocket spectro¬ 
scope, the fivc-petallcd stars exhibit a spectrum 
in which the most noticeable feature is the 
nearly complete extinction of the yellow 
region of the spectrum, accompanied by a 
noticeable reduction of the intensity of the 
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green sector. The blue region of the spectrum, 
on the other hand, appears without any great 



Fig. 2. Absorption by acetone extract of purple Petrea 
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diminution of brightness. The red end of the 
spectrum is also seen with nearly .its' normal 
intensity. On account of their small size, the 
spectroscopic examination in vivo of the true 
flowers is somewhat difficult. But they appear 
to exhibit tlhe same features as the cal ices, 
but in a more accentuated degree. 

The material which is responsible for the 
colour exhibited by the cal ices of Petrva 
volubilis isj readily extracted by sha/king them 
in a glass-beaker with acetone. The absorp¬ 
tion spectrum exhibited by a column of thv‘ 
extract of one-centimetre depth is rein'oducecl 
as Fig. 2. It exhibits features which 
are very similar to those observed in the 
spectrophotometer records obtained with the 
acetone extracts of the purple flow'crs of 
Lagers'troemia indica and of the purple verbena, 
which were reproduced in earlier issues 
of Current Science. These records illustrate' 
the immensely important role played by the 
yellow sector of the visible spectrum in the 
perception of light and colour. The absor]>ing 
mateirial may be identified as Florachrome B, 
with a possible admixture of Florachrome A. 
The presence of the latter would serve to 
intensify the bluish-purple colour actually 
observed. 


Tbe Indian Academy of Sciences : 55th Annual Meeting 


THE INDIAN ACADEMY OF SCIENCES: XXXV ANNUAL MEETING 


iT'HE Thirty-fifth Annual Meeting of the 
Indian Academy of Sciences was held on 
the 20th, 21st and 22nd December, 1969 at 
Aurangabad under the auspices of the Marath- 
wada University. The inaugural function and 
the public lectures were held in the Mahatma 
Gandhi Auditorium of the Medical College, 
while the scientific meetings were held in the 
lecture hall of the Physics Department of the 
University. 

Professor T. S. Sadasivan, Vice-President of 
the Academy, presided over the inaugural 
function. Dr. N. R. Tawde, Vice-Chancellor 
of the Marathwada University and Chairman 
of the Reception Committee, gave the welcome 
address. 

Professor M. G. K. Mehon, Director of the 
Tata Institute of Fundamental Research, 
Bombay, delivered the inaugural address on 
‘The Elementary Particles of Physics'*. 

At the scientific meeting in Section A, held 
in ■ two sessions on the 21st December, and 
presided over by Prof. M, G. K. Menon, the 
following papers were presented and dis¬ 


cussed : (1) “Structure of the Magnetosplu're*' 
by Dr. K. S. Viswanathan, National Aeronauti¬ 
cal Laboratory, Bangalore; (2) “Astrophysi<‘al 
Aspects of Modern Cosmic-Ray Studies’' by 
Prof. Yash Pal, Tata Institute of Fundamental 
Research, Bombay ; (3) “Aspects of Carn])uU‘r 
Sciences: and Technology” by Prof. R. Nara- 
simhan, Tata Institute of Fundamental 
Research, Bombay-5 ; (4) “Molecular Structure 
and Nuclear Magnetic Resonance” by Prof. 
P. T. Narasimhan, Department of Chemistry, 
Indian Institute of Technology, Kanpur ; (5) 
“Electronic Interpretation of Organic Reac¬ 
tions’*^ by Dr. S. Ranganathan, Department of 
Chemistry, Indian Institute of Technology, 
Kanpur; (6) “ESR Investigations, on, Radia¬ 
tion Induced Electrons and Their Reaction 
with Biomolecules” by Dr. B. B. Singh, Biology 
Group and Medical Division, Bhabha Atomic 
Research Centre, Bombay-85. 

The scientific meeting in Section B was held 
on the 22nd December in two s,'essions. Presid- 
ing over this meeting Prof. T. S. Sadasivan, 
Director, Centre of Advanced Studies in 
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Mycology and Plant Pathology, University ot 
Madras, gave an address on “Immunoserology 
in Plant Pathology”. The following papers 
were presented and discussed : (1) Electron 

Microscopy and Ultrastructure” by Prof. C. V.‘ 
Subramanian, University of Madras ; (2) “Tea : 
Clonal Selection and Propagation” by Dr. K. S. 
Venkataramani, Director, United Planters’ 
Association of South India ; (3) “Distribution 
of Oxygen in the Arabian Sea” and (4) “On 
the Occxirrence of Oxygen Maxima and Minima 
in the Upper 500 Metres of the North-Western 


Indian Ocean” by Dr. R. Jayaraman, National 
Institute of Oceanography ; (5) “The Acetyl¬ 

choline-Atropine Antagonism as Determined by 
a Series of pA Values” by Dr. M. B. Gharpure, 
Medical College, Aurangabad. 

Two public lectures were delivered, the first 
on the 21st evening by Dr. S. Bhagavantam on 
“Electronics and Its Applications” and the 
slecond on the 22nd evening by Dr. M. S. 
Swaminathan, Director, Indian Agricultural 
Research Institute, New Delhi, on “Genetic 
Harvest of Our Biological Resources’’. 


ABSTRACTS OF PAPERS PRESENTED AT THE XXXV ANNUAL MEETING 
OF THE INDIAN ACADEMY OF SCIENCES AT AURANGABAD, MARATHWADA 
UNIVERSITY, DECEMBER 20-22, 1969 


Immunoserology in Plant Pathology 
T. S. Sadasivan 

University Botany Laboratory, Madras 

Although serology has played a notable part 
in bacteriology and virology, it has hardly 
been applied to the same extent in determin¬ 
ing sipecificity in fungal pathogenic forms. 
Common antigens between host and parasite 
as a factor in resistance or susceptibility seems 
to be the objective to be achieved. In other 
words, disparity between the antigens constitut¬ 
ing; a resistance factor has to be explored in 
much detail as it constitutes an area in which 
much can be understood in host-parasite 
interactions. 

The concept that response of the host towards 
immunity could be selective and have a bear¬ 
ing on fitness tO' survive of many parasitic 
species has had support in both animal and 
plant diseasesl. It has been shown, for 
instance, that the parasitic worm Hcemonclms 
contortus displayed, less antigenic disparity 
towards' sheep which is its natural host than 
with rabbit. None of the,- larval antisera 
derived from sheep reacted ^ith adult worm 
antigenic fractions and also none of the 
antisera from adult worms derived, from sheep 
showed reaction with antigens from larvae. 
Therefore, the lack of response of sheep to- 
antigens common to adult and larval forms 
seemed to indicate that these antigens were 
also common to siheep and perhaps constitute 
“fitness characters”. Turning to Salmonella 
typhimurium which had greater susceptibility 
in mice to infection as compared to rats, 
susceptibility was ascribed to inability of the 
susceptible host to produce 'anti-factors' 
against antigens of the parasite. The common 
2 


antigen concept has been extended to animal 
viruses : turkeys, resisltant to Rous 1 virus could 
be made susceptible by treating in the embryo¬ 
nic stage with red blood cells of the chicken 
which is its natural host and, indeed, antigenic 
similarity between, Rous 1 virus, and the red 
blood cells of chicken has been established. 

There is no ceidain evidence, of the type of 
immune responses mentioned above in plants 
infected by bacteria, fungi or viruses. How¬ 
ever, the formation of abnormal substances in 
plants under pathogenesis, has been shown in 
many diseases. Dealing with rusts, specific 
antigensi in each of four races of Melamjosora 
Uni was shown to be shared by only those 
lines of flax that were susceptible to a parti¬ 
cular race. Conversely, a race of rust was 
a virulent to flax lines that lacked the specific 
antigen. In these tests four lines of flax that 
differed from each other in a gene-controlling 
reaction to the rust were used. Study of anti¬ 
gens of cotton (Gossypiwn hirsutum) and 
Xanthonionas^ malvacearum showed that host 
specificity could be immunological in reaction. 
Similarl.y, host specificity has been noticed in 
sweet potato (Ipomoea batatas) against Ccrato- 
cystis fimbriata isolates which, produces' the 
black rot disease. These experiments with 
C. fimbriata indicated that an immune response 
may operate in plants and that a bridge bet¬ 
ween common antigens in a host and a parasite 
may provide a less hostile environment to the 
pathogen. 

In plant viruses serology has mostly indicated 
group specificity and has aided in indicating 
common antigenic determinants pointing to 
grouping serotypes and strains. One such 
recent example is that the Indian legume virus 
isolate Dolichos enation mosaic virus (DEMV) 
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and the NDEMV strain which infects French 
beans {Phaseolus vulgaris) are serotypes of 
tobacco mosaic virus (TMV) as it is only 
remotely related serologically. However, 

DEMV and NDEMV produce a large propor¬ 
tion of virus particles shorter than 3000 A 
which is the accepted length of TMV. 

Our own work with strains of the cotton wilt 
pathogen Fusarium vasinfectum and the rice 
blast fungus Pyricularia oryzce has brought 
interesting results. An American strain of 

Fusarium vasinfectum pathogenic to Gossypium 
hirsutum and an Indian strain pathogenic to* 
G. arboreum were serologicailly identical. An 
Indian strain which had lost its pathogeni¬ 
city lacked an antigen common to the two 
virulent strains but had an additional antigen. 
The host specificity of the two virulent strains 
could not, however, be explained on the basis 
of antigenic comparison. In Pyricularia oryzce 
three of the four cultures (PI, Al, Ml and M2,) 
were mutants. The virulent cultures PI and 
Al differed in their growth factor requirements, 
but were serolcgically identical. The avirulent 
cultures Ml and M2, although similar in their 
growth factor requirements to PI, showed dif¬ 
ferences in some of the antigenic constituents. 
Ho^wever, both avirulent strains shared an. 
additional antigen not present in the virulent 
ones. The avirulent M2 showed an extra speci¬ 
fic antigen. Thus genetic differences between 
virulent and avirulent strains of P. oryzce 
seem to be expressed in the protein synthesized 
by the fungi. Our results seem to point out 
to the fact that in both F. vasinfectum and 
P. oryzce virulence and avirulence are reflected 
in antigenicity. However, differences in host 
specificity in the case of F. vasinfectum and 
nutritional requirements in P. oryzoz were not 
correlatable serologically. 


Aspects o£ Computer Science and Technology 
R. Narasimhan 
T.I.F.R., Bomb'ay-5 

In this paper the problem of processing 
visually given data with the help of com¬ 
puters is considered in some depth. This is 
an application area of considerable practical 
importance. It is also of fundamental signifi¬ 
cance to behavioural studies. Thus, therei 
could be two motivations for studying picture 
processing with the aid of computers. The 
first relates to our desire to use computers in 
much the same way as we use human techni¬ 
cians to process pictures in a variety of situa¬ 
tions that arise in science and tedhnology. The 


second motivation relates to our desire to use 
computers as simulation tools to imitate human, 
perceptual and cognitive behaviour in relevant 
ways so as to enable us to construct testable 
theories. A specific computational approach to- 
picture processing, called the descriptive 
approach, is developed in some detail. Recent 
work in this area is discussed. Several com¬ 
puter generated outputs using this approach 
are presented and their relevance to visual 
behaviour theory-construction is considered. 


Electron Microscopy and Ultrastructure 
C. V. SUBRAMANIAN 

Centre of Advanced Studies, Madras University 
The development of the electron micro¬ 
scope and the remarkable improvement in 
techniques that have made possible the appli¬ 
cation of electron microscopy an extremely 
useful tool in studies on cell bio'logy have been 
primarily responsible for some of the major 
breakthroughs in the biological sciences in 
recent years. It is hardly possible to cover in 
a single talk the many significant observations! 
on ultrastructure that have been made by the 
technique of electron microscopy. Considera¬ 
tion is, therefore, limited to some problems of 
development and morphogenesis in certain 
fungi, viz., the fungi imperfecti in which. I have 
been interested for several years and in the 
elucidation of which electron microscopy has 
been and will continue to be indispensable. 

Understanding of conidial ontogeny in the 
fungi imperfecti is basic to a proper analysL-i; 
of conidial types, and current emphasis on 
conidial types and conidiophorc behaviour as 
taxonomic criteria, therefore, imparts a special 
significance to critical studies' on conidial onto¬ 
geny. A variety of conidial types are recognized 
by various authors, but the basic types seem 
to be only a few. Five conidial types (blasto- 
spore, gangiliosiipo]^e, porospore, phialosporc, and 
arthrospore) were recognized by me (1965), 
based on studies with the ordinary light micro¬ 
scope. Observations with the ordinary light 
microscope alone are, however, inadequate for 
the purpose, and the more significant points 
emerging from recent studies at the ultra- 
structural level using both the transmission and 
scanning electron microscopes are summarized. 
Some analogies between sporogenesis and spore 
germination, especially in. regard to relation¬ 
ship of walls or wall layers, are mentioned. 
A correct appraisal of the fine structure of cell 
walls/wall layers of conidiogenous cells and 
conidia, and of the structural continuity or 
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discontinuity of wall layers or walls betw(‘en. 
•"■spores and si:)ore niodun* cells, is tlu‘ key J‘(U* 
a i>roi)er deliuition of spore' or cotiidiid (yi)e'S. 
Continuity or discontinuity of walls or wall 
laye'rs may be linked up with identity or dif- 
i'tvi'eiUH's in chemical composition, ultraslruc- 
tui’al features and physical proj)erties. Several 
t('chniqiu‘S( ollu'r tlian (dectron microseoj)y 
have' nt'ce'ssarily tc^ be' use'd as furtlu'r adjuncts 
to it and tht'se* are ainu'd, at e'lucidation of the 
bioeilu'inical liase's of morplujpe'iiesis in funpi 
throindi a betti'r undc'rstandin/^ of ce'll wall 
proptui ic's, ce‘11 wall composition, ce‘U wall 
melabolism, cell wall diire're'utiation, cml 
wall i)Iaslici/.iiu.', and ce‘11 wall sptittini:^ en~ 
zynu's, all of which art' t'cpially relevant to 
})robIems of mtjrpho^tent'sis of conidia. 'riie 
imi)act of studie's on ultrastrueture on tht' 
inter{)retation and rt'cojjinition of ceniidial tyi)es 
is discussed and the' not'd for furttlu'r intensiv-' 
wtirk on tht' ]>rohlem is stressed. 

Tea : Clonal Scleiction and Propagation 
K. S. VI-; N K AT A a a m a n i 

l/aitcd P/tnd.crs’ .Assoriafio)i oj Sovih [iKlia 

Tt'a 1k'<s bt't'n anti is still a vt'ry imptirla'd 
fort'i.i*n excliani',e t'arnt'r. Our (t'a industry 
now facts a rt'al compt'tition from titlu'r tt'a- 
/',rowin/' counlrit's, partitsdarly (’eylon and 
Kas.i Africa. We havt', llu'rt'fort*, lo t'Msurt' 
tliat tilt' (lualily aiul tjuantity of our product* 
do ntd fall j hurt of .'dandartl anti that, in fact, 
they do imjirove from good t(> better. St'Veral 
factors may conu' to jilay in this but, tht' ust' of 
tht' right kind of plant mal.t'rial alom* in 
replanting and fulnrt* jilanliniv: will havt' far- 
reat'hing. const'tiih'nces. 'I't'a brt't'ding, has a 
‘’I'eat rtdt' tt^ play, but, i)re<'ding, in Hit' ;:lrict 
scit'ntilic .‘U'lnt* and evolution of purt* lint* 
ract's in tdu' ptilymorphic spt'cies Cat)u'UUi 
si/masis art' ftmt'-consumini', anti beset with 
jiraclit'al diHicultit'S. Kortunalt'l.v, a wealth of 
variation t'xists among,si tli<* tea bush popula¬ 
tion in tht* t'xisting; plantations, Kxiiloitation 
of such plant vai’iahilily by cart'ful st'U'ction 
for high yielding c*apacity, t'xt't'Ilenct' of ({ualily, 
and fair la'sistance to drougjit and somt' 
imjiortant i)t'sts and disi'ast'.s, and V(‘/»<‘taliV(‘ 
j)ropag,ation tif the st'lt'ci t'd liusht's won it!, Iht'rt*- 
fort', appear lo ofTt'r a ready mt'ans of dt'VC ’ 
loping improvt'd iilanting matt'i’inl in this 
pt'rt'nnial litweragt' crop, 

Tht* work carrit'd out during tht* past nine 
yt'ars in tht' Tea Scit'nlifK* Dt'pnrlmenl of tin* 
ITnitt'd Planit'rs’ A.ssociation of Soulht'rn Tndia 
has shown that clonal selc'ction is, indt'ed, a 
most rapid metihtKl of improving the planting 


stock in tea. Ovt'i* aoo si'Iections wt'iT' made 
and aflt'r a' cart'ful stutly a do/.en tea clones 
are now being rt'least'd to Hit* St>uth Intliau 
tea intlusti'y. St)mt‘ of tlu'se st'leelions havt* a 
high yit'kl |)oteiitialily (abt)Ul 3,(){)() kg. of made 
tt'a pt'r heeiart' in live yt'ars frtim planting) 
and prtidiiet* teas of c'xeclleni ({uality. 

'Pht' study lia.s also rt'vt*alt'd a rt'laiionshi]! 
hetwt'en ct'riain hush and slujot eliaractt'rs and 
yii'Id and ruj) tjualily of teas made from Iht'Se 
stde-ctions—tHih(}tropie growth of shoots ha.s, a 
direct ht'aring on yit'kl, and ligjht eoltiur t)f 
Hush anti pubests'iiet' of the leaves eonirilnde 
Iti overa'Il tiualiiy. 

'Plit' tc'chnitpU' of vcgt'laiivt' propar^atiou 
t'mpkiying ‘a k'af anti inlt'riiode’ cuttings has 
bet'U slantlardised. Tlu' po.siiivt' rok' of Juvt'ui- 
lity on i’t)t).ting of tt'a cuttings ha.s bt'on t'siab- 
lished and, tiu'rt'fort', the importanct' of iiro- 
p(*r souret' of mait'rial for prtipagaiion purpost'.s 
is .slresst'd, 

Diirt'iT'Uces art' disct'rnt'd in tht' t'ht'mical 
mak(*-ii|) of tlu' various clout's unck'r invt'sti- 
e.ation .and altt'iniils art' lit'ing matk* lo dt'vclo]) 
a cht'nmtci.xonomy of U'a clont's. 

Acetylcholine-Atropine Antagonism as 

Determined by a Series of pA Values 
IVl. lb CbiAurinU': 

/'’nun //fc hh'dirdf CU)il(>Ud, Ai(.Tuniia})(id 

Tht rt* is no agrt'i'uu'nl as I’t'g.anb; tlu* nature' 
of th<' at't'lylcholint'-airopint' antagonism, 
that is wht'llit'r it is compt'liiivt* or ‘not conn- 
ficlitive’. An attempt was matk* pi’evionsly by 
tht' author (HKM) to si'ttU' lliis issm* by delt'r- 
mining. lb(‘ pA,,^,,„, and pA... value.s but 

tlu* rt'iailts. (lid no! iiuiicatt' uiU'(|uivocaUy that 
the ania.gtinism is compelitivt'. In the prtvu'ul. 
work, six pA valiU's, namely, pA.„ i)A,,, r)A,„|, 
l'‘'^i.<Mu b'^ni.'-oi 1>A ,,Miavc ht't'U dt'h'r-. 
mint'd. Two mori* pA vahit's, nanu'ly, j.)As.(M)i 
and pA..;,^„„, havt* also bt't'n d(‘t('rmincd. H’Ik* 
rt'sulls jjrovith' an t)vt'rwlu'hning; t'vidt'UCt' to' 
say that thi* act'tylcholinc-alropint' antagonism 
is. ctunpt'lilivi'. Wliy a t'timpountl likt' atropim- 
whicih anlagtini^t's act'tyIchoIiiU' compciilivt'ly 

i-v.-n nl the l(>vcl of Hr. pA,„„,„ - pA.. 

valiK'.s dot's not do so at the lowi'i* k'vi'l of 
]>A.,-pA,,, (or pA.,-pA,,) vahu's still rt'inaius 
an unsolved probk'in. 

In the study of tlrug antagonism, such a 
largo st'ries of pA values and .such high pA 
vahu's for a pair of ('ompoiinds havt* l)t'en 
dt'lt'rmiiu'd for tlu* first t.imt' hy tilu* author. 


1, (niarpurti, NT. I!., “'!’he at'ctdchsliiir-atropinc' aiita- 
gonisia as dttterminertl hv vt;rv Irgh p.\ values," 
huLJoitr, Med, Kps\, 1001 , 52 , 11 ) 4 . 
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distribution of nickel in the marine sediments off the 

WEST COAST OF INDIA 
P. S. N. MURTY, Ch. M. RAO- and C. V. G. REDDY- 
National Institute of Oceanography, Panjim (Goa), India 


T he distribution of trace elements and the 
possible factors influencing them in the 
shelf sediments off the west coast of India 
have been the subject of study for some time. 
In continuation of the results pertaining tO' 
phosphates, Murty et al.,i and Manganese, 
(Murty et al-) estimations of nickel were car¬ 
ried out and the present paper gives an account 
of its. distribution, and the relationship it bears 
to other important elements in these sediments. 

The location of Stations from where the 
samples were collected are given in Fig. 1. 
The marine sediments fringing the west coast 
of India exhibit texturally, chemically and 
mineralogically certain well-defined distribu¬ 
tion patterns- The inner shelf (upto 20 fms.) 
is covered by silty clays or clayey silts with very 
low carbonate content and this is followed sea¬ 
ward by a zone of silty or clayey sands on the 
rest of the shelf and slope regions characterised 
by a high carbonate content.^ This is parti¬ 
cularly so between Cochin and Karwar while 
off Bombay the shelf is covered for a greater 
part by fine-grained sediments. Studies on 
the organic matter (in the bulk sediments) 
have shown that the sediments in the inner 
shelf and the slope regions are characterised 
by a higher organic content than those in the 
region in between,*^ Manganese content shows 
a distinct trend in that it decreases in a direc¬ 
tion seaward and away from land and also 
from north to south.- Clay minerals also- 
exhibit regional variations, (i) The sediments 
off Bombay and Karwar are characterised by 
the presence of predominantly mixed layers of 
montriiorillonite and illite with subordinate 
amounts of kaolinite group of minerals ; (ii) the 
sediments off Mangalore by the presence of 
approximately equal proportions of mixed 
layers of montmorillonite and illite and kaolinite 
group of minerals ; and (Hi) the sediments off 
Kerala coast having predominantly kaolinite 
group of minerals wnth subordinate amounts of 
montmorillonite. 

The estimations of nickel were carried out 
by the method described in SandeF while iron 
and organic carbon were carried out respec¬ 
tively by the methods given by Snell and SnelF’ 

* From the branch establishment of National Institute 
of Oceanography at Cochin. 


and ElWakeel and Riley.' All the analyses 
were carried out only on the silt and clay 
fractions and not on the bulk sample. All the 
colorimetric determinations were made on 
‘UNICAM’ spectrophotometer SP 500. 

Table I gives the contents of nickel, organic 
carbon, iron, manganese and calcium carbonate 
Table I 


Concentration of 


Stn. 

No. 

Depth 

Nickel 

Oraanic 

Calcium 

Manga- 

Iron 

in 

ppm 

carbon 
in % 

carbonate 
in % 

nese 
in % 

in 

% 

638 

13 

40 

1-59 

2*6 

0-077 

3-65 

639 

17 

36 

1*48 

41-5 

0-072 

2-5 

640 

19 

24 

M4 

39-0 

0-064 

2-3 

641 

19 

33 

1*41 

22-5 

0-056 

4-50 

642 

26 

45 

1-86 

20-0 

0-037 

1-56 

643 

38 

29 

2-48 

3>-0 

0-028 

1-GO 

645 

250 

34 

6-24 

30-0 

o*eo9 

2-15 

656 

10 

53 

2-24 

0*0 

O-OS-') 

3-55 

654 

25 

30 

1*21 

0-0 

0-058 

2-20 

653 

32 

25 

1-25 

0-0 

O-O-iO 

1-90 

652 

42 

19 

2-00 

42-0 

0-029 

0-20 

651 

65 

20 

2-20 

0-0 

0-017 

0-40 

650 

no 

27 

2-57 

50*1 

0-027 

0-30 

657 

10 

27 

2-h3 

4-0 

0-045 

3-G;- 

658 

17 

: 1 

2-73 

7-0 

0-037 

3-65 

659 

23 

16 

2-38 

24-0 

0-032 

1-95 

6 GO 

43 

28 

2-17 

.. 

0-033 

1-73 

661 

105 

22 

2-93 

28-5 

0*039 

2*73 

671 

13 

38 

3‘90 

0-0 

0-U31 

5-10 

670 

14 

34 

2-98 

0-0 

0-U28 

4-25 

(69 

17 

33 

2-62 

17-0 

0-030 

4-30 

C6S 

23 

38 

2*76 

J2-0 

0-020 

4-85 

667 

32 

12 

2-45 

19-0 

0-020 

3-9 

666 

46 

33 

3*73 

3-8 

0-014 

3-CO 


Note : Values of manganese aucl calcium carbonate 
are borrowed from Murty et air anti Nair et al? 
respecti \ ely. 

along with the depths from where the samples, 
were collected. In order to understand the 
nature of relationship existing; between nickel 
and other parameters analysed, correlation 
coefficients! have been calculated. The values' 
obtained between nickel and organic carbon, 
calcium carbonate, iron and manganese are 
0'1680, - 0-2182, 0-3349 and 0*3703 respec¬ 
tively. The values of correlation coefficients 
obtained in respect of nickel and iron in rela¬ 
tion to depth along each section are given in 
Table II. A careful examination of the data 
permits the following generalizations: 

(i) The fine-grained sediments in the inner 
shelf and the sediments in the slope region 
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Table II 

Name of the section r-value for nickel r-value for iron 

Off Bombay .. — 0*19 —0*65 

Off Karwar .. •“0*46 —0*52 

On Mangalore —0*26 -0*72 

Off Cochin •• —0*39 —0*38 

r for manganese has not been calculated as it is 
clearly evident from the data that it decreases with 
depth. 

contain relatively a higher amount of nickel 
than the sediments, in the outer shelf. Even 
among the fine-grained sediments, the sedi¬ 
ments off Bombay. Karwar and Cochin have 
relatively a higher concentration of nickel than 
the sediments off Mangalore. 

(ii) Nickel co-varies with both manganese 
and iron. Relatively, it has a stronger corre¬ 
lation with manganese than with iron. It does 
not show any relationship with organic carbon. 

(Hi) A negative relationship exists between 
nickel and both calcium carbonate and depth 
of sampling. 

Kraus-kopfs made an extensive study of the 
'actors controlling the concentration of several 
:race elements in sea-water including nickel, 
ile investigated in detail four processes for 
:he removal of these elements namely (i) preci¬ 
pitation of insoluble compounds with ions 
lormally present in sea-water, (ii) precipita- 
:ion by sulphide ion in local regions of low 
>xidation potentials, (m) adsorption by mate- 
•ials such as ferrous sulphide, hydrated ferric 
>xide, hydi’ated manganese dioxide and clay and 
[iv) removal by metabolic action of organisms, 
iis results have shown that adsorption is the 
nost important process for the removal of minor 
ind trace elements from the sea-water and 
heir deposition in marine sediments. Nicholls. 
md Loring*^ and Hirstio suggested that there 
s a correlation between nickel and organic 
arbon content of the sediments and they 
onsider that the latter acts as an adsorbant. 
logdahlii has shown that nickel is enriched 
n marine organisms relative to sea-water to 
greater extent. According to Chester 
ickel may be probably removed permanently 
rom sea-water under conditions of low redox 
otential when organic rich sulphide-bearing 
ediments are formed. 

In the present case it is possible that preci- 
itation of nickel as insoluble compound does 
ot take place as the sea-water is greatly 
nder-saturated with regard to this element. 
.Iso, precipitation of nickel by sulphide ia 
nlikely in the areas xmder study, in view of 
le fact that considerable mixing takes place 
I the shelf waters. pH measurements carried 


out by Rao and IVIadhavan ’have shown that 
the environment is not the reducing type. 
Reports of heavy mortality of bottom animals rt 
during certain seasons and consequent anoxic 
conditions are perhaps a transient or passing 
feature and not long enough to maintain low 
redox potentials and hence reducing conditions. 
It may be relevant to mention here that no- 
sulphide odour is noticed in any of the samploj^ 
collected. 



Fig. 1. Map showing the station locations. 
Organic carbon in the silt and clay fraction 
follows the same trend as in the bulk samples. 
The distribution pattern observed in the sedi¬ 
ments of (a)* the inner shelf, (b) outer shelf 
and (c) slope regions has been attributed by 
Murty et al. (loc. cit.) respectively to (i) the 
highly productive nature of the coastal waters 
as a cons,equence of seasonal up welling and 
the presence of fine-grained sediments in the 
inner shelf, (ii) the coarse-grained nature of the 
sediments in the outer shelf and the presence 
of oxygenated waters which destroy much of 
the organic matter and (Hi) the preservation 
of organic matter in the slope sediments under 
oxygen poor waters. The organic carbon does, 
not show any relationship with nickel in the 
present studies which indicates) that it is not 
bound to organic carbon. The factors that 
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favour organic carbon to act as an effective; 
adsorbant are (i) the presence of high percen- 
tage of organic carbon in the sediments, (ii) 
absence of agitated and well-ventilated waters, 
(Hi) slow rate of deposition and (iv) the 
presence of a reducing environment. Consider¬ 
ing these factors and comparing the conditions 
obtaining in the different parts of the shelf, it 
could be seen that the organic carbon in the 
sediments of the outer shelf cannot act as an 
effective adsorbant. The inshore sediments, no 
doubt, contain a high percentage of organic 
carbon but the rapid rate of sedimentation 
taking place in this region prevents it from 
acting a >3 an adsorbant as it will not be in 
effective contact with the overlying waters for 
a considerable period. 

A negative relationship exists between nickel 
and carbonate content. This indicates that 
there is no enrichment of nickel in these 
sediments by the organisms in their tests. 

Nickel co-varies with manganese and iron. 
Relatively, it has a stronger correlation with 
manganese, A comparison of the distribution 
patterns of manganese and, nickel shows that 
they are closely similar in that (i) both show 
a negative trend with depth, (ii) in general 
both are enriched in the nearshore and slope 
sediments relatively to the sediments, in the 
cuter shelf, and (Hi) both show a decreasing 
trend from north to south except in the case 
of the Cochin section where though manganese 
content is less, the nickel content is high. This 
similarity in distribution might suggest that 
they are both closely related in these sedi¬ 
ments. Adsorption by clay minerals on their 
surfaces is considered to be more effective in 
nearshore areas owing to the higher concen¬ 
tration of suspended clay particles. Informa¬ 
tion available on the manganese content in the 
clay fraction of a few of the samples (Table III) 


Table III 


Name of the section 

Station No. 

MnO content 

Off Bombay 

638 

0*05 


642 

0*03 

Off Karwar 

656 

0-04 


652 

0*03 

Off Mangalore 

657 

0-02 


659 

0*01 


661 

0-02 

Off Cochin 

671 

0*02 


669 

0-01 


666 

0*01 


shows that a considerable portion of manganese 
is concentrated in the clay fraction and that 
it £%ows the same trend as in the silt and 
clay fraction. The hydrographic conditions in 
the shelf region being similar along the dif¬ 
ferent parts of the west coast of India, this can 


perhaps be attributed to (i) the differences in 
the source rocks present along tihe different parts 
along the west coast and (ii) the diffGrence.s 
in the adsorption capacities of the different 
clay minerals present in the different regions. 
It is quite possible that nickel may also be 
simultaneously getting fixed up in the sedi¬ 
ments by this process. Thus while this process 
may be operating it is not unlikely that a part 
of nickel might have entered the basin of 
deposition structurally combined with the sedi¬ 
ment and from the present studies it is not 
possible to determine what proportion of nickel 
is derived from the sea-water and what pro¬ 
portion is detrital in origin. 

Along the Cochin section, the nickel content 
is high in spite of the fact that the manganese 
content is low. This may perhaps be due to 
(i) the presence of the basic rocks along this 
coast w^hich, contain a relatively higher con¬ 
tent of nickel and (ii) the high content of iroji 
in these sediments which may be scavenging 
the nickel from the waters. The relatively 
stronger correlation observed with iron than 
with manganese in the sediments of this section 
supports this surmise. 
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ISOTOPIC KPFICCT IN HKOMINIC 
IN PKICSKNCK OK SCAVICNGKK 

’I'iU rft'rrt :,tu(iy oi‘ lirojuUli* Uni.i<T|'<>in!; 

(li, ) iTS'ciutn ho:, rtTcivrd nmrh attriiljim 
(lining Ihf l.f f tim'atir XoMuryanov «’f atj iiiitl 
laajicr nrsaaiu* \ irhi:. tm' Hr-lh! tiian P.r'Hfhn 
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formation and collection of the isotopes, Br-80 
and Br-82, in contrast with its absence between 
the two isomers, Br-80 m and Br-80, for the dif¬ 
ferent durations of the applied field. The frac¬ 
tions of the positively-charged atoms' may differ 
among the different isotopes of an element on 
account of the variation in their coefficients of 
internal conversion with the capturing nuclides. 
This seems to be one of the factors responsible 
for the occurrence of the isotope effect. 

The author is gjrateful to Dr. B. M. Shukla 
and Prof. G. B. Singh for the laboratory 
facilities. 
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ABSORPTION SPECTRUM OF Mgl 
MOLECULE 

The spectra of the diatomic magnesium halides 
were first photographed in a flame source by 
Olmsted.i Later, Walters and Barratts observed 
the bands in absorption but did not propose any 
vibrational assignment. Morgan,^ by passing 
gaseous chlorine, bromine and iodine over 
ma^gnesium metal at 1,600° C. obtained the ab¬ 
sorption spectra of MgCl, MgBr and Mgl. He 
■claslsified one system each for MgCl and MgBr 
in. the regions 3950-3600 and 4000-3800 
respectively and three regions of continuous 
absorption and one-band system lying between 
XX 4200-4000 were obtained for Mgl. However, 
only a tentative analysis was proposed for the 
Mgl band system. Though the spectra of MgF, 
MgCl and MgBr have been studied in more 
detail by other workers,no further work 
hasi been reported regarding the spectra of Mgl 
molecule. Thus, the problem was undertaken 
for reinvestigation and the absorption studies 
were planned. 

The vacuum graphite furnace described, ear¬ 
lier"^- was used for the production of experi¬ 
mental vapour. Magnesium iodide was placed 
in a 15 cm. long graphite absorption tube with 
internal diameter of 5 mm. Nitrogen pressure 
of 60 cm. of mercury was maintained inside 
th.e furnace chamber for slow diffusion of the 
vapour from the experimental tube. Ilford 
N'.40 process plates were used for recording 
the spectra on Hilger E 492 large quartz spectro¬ 


graphs. A 500-watt ribbon filament lamp 
used as the source of continuum and copper 
spectrum as: comparison standard. The nev^ 
bands, observed in the visible region, coulci 
only be photographed either by using magne¬ 
sium iodide or a mixture of magnesium metal, 
and iodine. It was experimentally verified that- 
magnesium or iodine separately did not give 
rise to thesie bands. 

Thirty-four bands have been recorded by 
the author in region XX 4220-3630. They include 
thirteen bands degraded to shorter wavelengtla 
and attributed to Morgan’s,^ A-X system. The 
remaining twenty-one bands degrade to longer' 
wavelength and have been grouped into three* 
short systems, viz., B-X, C-X and D-X. The' 
tentative analysis of the A system proposed b.y 
Morgan has been found to be correct. Band 
head data along with visual estimates; of inten¬ 
sities and classification for A-X system are 
given in Table I. Similar data for other sys¬ 
tems are preslented in Table II. The regions 
of continuous absorption, recorded by Mor¬ 
gan,-^ in the vicinity of 24980, 25290’ and 
25594 cm.’i have been identified as the (0, 2), 
(0, 1) and (0, 0) bands of the B-X system. 
Table I 

A-X system of Mgl 
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•• 

•• 

24650 

24651 

(3. 2) 

The 

■three 

systems, 

B-X, C-X and 

D-X are 

short 

and it 

is not 

possible 

to determine the 

upper 

state constants with certainty. 

However, 


well-marked and intense u' = 0 progressions 
are present in each case. For system C, an 
equally well-developed v' = 1 progression is' 
also discernible. The situation is helpful in 
determining the ground state vibrational con¬ 
stants with reasonable certainty. The vibra¬ 
tional frequency ) values for thie ground 
state (X) and first excited state (A) of mag¬ 
nesium halides are also shown in Fig. 1. The 
gradual decrease from fluoride to iodide follows 
smooth curves of the same general shape for 
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THE KINETICS OF THE ADDITION OF 
BROMINE TO OLEFINIC COMPOUNDS- 
PART II 

The kinetics of the addition of bromine to 
some vinyl compounds in dry acetic acid 
medium has', been recently shown to be of the 
third order. 1- We have also found that addi¬ 
tion of water to the solvent enhanced the rate 
of the reaction. The third-order rate constant 
increased with increasing water-content 
(or dielectric constant, D) of the medium. This 
shows that the activated complex is more polar 
than the reactants. Some correlations' we have 
observed between the dielectric constant (or 
some other property) of the medium and the 
third-order rate constant of the reaction are 
reported in this communication. 



mofe ]vacfion of uiciter (p) 


Fig. 1. Bromine'addition to methacrylamide at 30° C. 
in acetic acid-water mixed solvents containing 0 to 20% 
water (by volume). A—plot of log kz against (D-1)/ 
(2D+1); B—plot of log kz against mole-iraction of 
water \,p). 

Rate measurements were made at 30° C. in 
various acetic acid-water mixed solvents 
(water-content being 0, 2, 10, 15 and 20% by 
volume). Equimolar initial concentrations of 
the reactants (methacrylamide and bromine) 
were used in all cases. For each solvent, the 
value of kg was evaluated by using the appro- 
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priate integrated rate equation, as described 
already. 1’- 

Figure 1 (line A) shows a plot of log against 
(D — 1)/(2 D + 1) for the reaction in an¬ 
hydrous and aqueous a/cetic acids (dipole- 
dipole reaction) The plot is fairly linear. 
The same slet of experimental data, however, 
fit equally well into the empirical equation 

TCatan.) = kzidrv) 

proposed by Seshadri and Ganesan'"* for aroma¬ 
tic bromine substitution. A plot of log 
against p is quite linear (Fig. 1, line B). Here, 
^ 3 (dry) third-ordcr rale con¬ 

stants in aqueous and dry acetic acids, respec¬ 
tively, p is the mole-fraction of water in the 
solvent and a is a constant (Ic.-qad.) ^ (,iry) 
when p = 0). 

When 30 to 70% (by volume) of water was' 
added to the solvent (dry acetic acid), the re¬ 
action obeyed second-order kinetics. Under 
these conditions, linear plots similar to tho.se 
in Fig. 1 were obtained using second-order rate 
constants. 
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PHASE STUDIES IN THE SYSTEM : 

Y Ta TiOe-Nd Ta Ti 0„ 

The phase studies in the system Y Nb Ti O,;- 
Nld Nb Ti Og have been reported.’ We now 
report similar studies in the system Y Ta Ti O, 
Nd Ta Ti Oe- 

Y Ta Ti Og is isostructural with euxenite 
(Y Nb Ti Oq). The procedure adopted for the 
preparation of compositions between the end 
members and the method of X-ray analysis is 
the same as in the previous communication.’ 

The results obtained are given in Table I. 

It is seen from Table I tihat only one single 
phase of euxenite exists upto the composition 
Yfl.g Nd^.o Ta Ti Og. A new phase Nd Ta Ti O. 
made its appearance along with euxenite phase 
at the composition Y^.g Ndo-^ Ta Ti o,. Oo 
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VINYL POI YMKKLSATION INITIATKI) 
BY HICDOX SYSTEMS HASKI) ON 
TKIVALKNT MANGANKSIC 
OxiUATioN tjrf'anir laul int»i>;anir raihatrntt*:.^ '* 
by lia:; brrn. lUvrutiKutrd in Kr**«- 

radiral iritKriiu*<liatca in :;nnn‘ nf tht-ra* n’UKticai': 
huvt* lH*rn |>rnvrii by nutiutinu of vinyl poly 
mcrisation. <»f vinyl |u4yiuvr:i t»n wl- 

lulosv with thv u:a* of Miv^' hu:; boon rviHUdotl.'* 
rt'porl aonn* of our roaults on thv kinotirr; 
of polynu/riaation of vinyl moinanora UHt* 
arryliaiitrib^ (AN) and imdliyl nudJiarrylah* 
(MMA) with Mn'^^ and rotiurinp. anont.*; Uk‘‘ 
a(‘e*tono (Ac), diaetdeau* alcoht»l (UA) and 
nudonir acid (MA). 

Mn*^ ■ ‘dock aolutiona wt*rc pia^parctl by tht' 
electrolytic oxidation tif tho appro|n*iatc* Mn-*' 
salt solution {0'4 0*5 molar) in 4 f> molar sul¬ 
phuric at'id or |)crchl(^ric acid at a platinum 


.iiiniic ‘ ' l*'r»- hl> pi'i ji.iirii .-olntions \\<-vc 

. n,dy:< ti !<(} Ab* • b> r(‘ri!uriry. tnlal niane.a 
nr; < b> Kl>‘rA Ibrat ton*' and t'l'rr arid 

{-•y n*u <-\rhanc,<’, and unnirdiatr ly U:;rd. 
‘FUe ratu» nf Ain ' , Mn • v. a- ia'ld a 

hii'.h a * ptt'.'ilflr to a\'(»id df.priipor- 

fnatafion of Ain d ■ l>nutily tirttllni and 
drltau-cal ualrs u a-, ii.-rd flit oncjinllt Aiialafl 
ai*»di<no u a*, pinaiii il b>' .-dandard lurtluHl: 'Fhr 
nnaitkmtU';; and tliarclour ab‘oht'1 wrir pnnfird 
l»y tirdillalion undri varuum m an atnuf: phrro 
t>f N-., Mabanc ai-nl %% a* rmy't;db:rd fianu 
brn.'rur <dhanol |ni,p Kia-a ) 

'Fhr luoro rrartna- ‘Ubr.tratr itl.r njaitiinc acui 
V, a . tiird :d Id la (' in radphunr at'iti. (Uhrr. 
W(n'(‘ birit at aO i\ m prrrhioiar acul. 'Fhr 

rxprnnirnt. 1. art up and prorrdutr Wrt'r a'- 
drr-rribrti t-arlno' lor llir (’o‘ nuttatiul }>nly 
mrnsatton • Iinmrdiatr prciapitatnui of poly... 
inrr ahowrti ab.-.rurr of mslmintu prnod; and 
rdratiy ralo*. of jutlyinrriratinn oould lu* aclui'V 
<'tl in in -la nnmitr-. drprjalinc i»n ihr rr»iurnMi: 
ac.<-nt, niononi! r. arid nirdiuni and IrmpiTatui'i*. 
Nat polvtnri wa;. ttunird wdliout a rrdurnit’ 
ai:rnt, '.bo\\ me, that tbna- war, no rratdiou 
hot Worn mtunanr}'. and Ain- Ariyb>ndnlr 
ravr thl’ro ddTrlrnt typtra of kmotU"., Hatr'. 
(d Ain - ion dr app<*arancc‘ ( tlMn * hit) wort* 
propoi't jonal to Ain® m all casr-. 'Fhoao ratr;. 
ar<' mdrprnilruf of namonirr rttnt-t-ntrafit>n with 
malfunc arid ami diat'rttim* ahadad but vary a.-. 
AN with arrtono (Km t). Kvru v\itb aerttm * 
d Alu® -’df bt*romr’; imlrprmirut of A1 at 
htrdj Ac d Mn‘* dif tmd-. to inrirast* with 

rotiuenm aitont in all (';c.o.r, but -.oiju lict'omt*' 
constant ( Kik I) Uatrs of ptdy nirn.-.ation 
{ d At db ) show an or<if*r m nmuomcr of 3/F 
with acotom* and maltauc atnd (Kt?! Fd. tait 
vmy a.s AN vvUti diacottmo alcolad d'hrsr rates 
*,ho\v an ortlcr m Ain’® of ’ wit.li acrtom* but 
aro indr-pondt'iit (»f MiK' with thf* tdher-; Kt>r 
modorato caincontrations of Ac, dA1 alf varir 
a*- Ac ^ VV^dh tliai'ctom* alcolad, dA1 dif vari -*. 
as DAb whcrcar, with malonic ariii ratr-. In. 
rrasc.** with AtA but licrona* indt'prndtdU <if 
At A id bikli courrid rat ions (Kip,. F). With thr 
A4A1A-A1A systt'm, dM/df shows an iucrrusr 
with Mu'® , bid othor fcaturrs am similar to 
thosa* fmmd with ac’ryloudrU«‘ (Kips. I, F). 

These (d>s<*rvations may la* accounfod for t>y 
tin* foUowiup S(‘homts All ttic sulistratty: form 
comph*xcs <if varyitip stalulity with A1U’®d SUhv 
dccompositloiti t:ht^ comphnx piroduccs tla* sole 
initiating radical fsxta'pi with aetdone wlau-o a 
monoimm mohnnilt* is Involvasl in tla* radiisal 
production step,” Tlic radical can ns'ad with 
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THE KINETICS OF THE ADDITION OF 
BROMINE TO OLEFINIC COMPOUNDS- 
PART II 

The kinetics of the addition of bromine to 
some vinyl compounds in dry acetic acid 
medium has been recently shown to be of the 
third order.i - We have also found that addi¬ 
tion of water to the solvent enhanced the rate 
of the reaction. The third-order rate constant 
(/C 3 ) increased with increasing water-content 
(or dielectric constant, D) of the medium. This 
shows that the activated complex is more polar 
than the reactants. Some correlations' we have- 
observed between the dielectric constant (or 
some other property) of the medium and the 
third-order rate constant of the reaction are 
reported in this communication. 



molt |vacf/on of mafgr (p) 


Fig. 1. Bromine-addition to methacrylamide at 30° C. 
in acetic acid-water mixed solvents containing 0 to 20% 
water (by volume). A—plot of log against (D~l)/ 
(2D-1-1); L plot of log against mole-traction of 
water \.p). 

Rate measurements were made at 30° C. in 
various acetic acid-water mixed solvents 
(water-content being 0, 2 , 10, 15 and 20 % by 
volume). Equimolar initial concentrations of 
the reactants (methacrylamide and bromine) 
were used in all cases. For each solvent, the 
value of /C 3 was evaluated by using the appro¬ 


priate integrated rate equation, as described 
already. 1’- 

Figure 1 (line A) shows a plot of log /c^ against 
(D — 1)/(2 D + 1) for the reaction in an¬ 
hydrous and aqueous acetic acids (dipole- 
dipole reaction) The plot is fairly linear. 
The same slet of experimental data, however, 
fit equally well into the empirical equation 

k3(ric].) — k;j(dry) 

proposed by Seshadri and Ganesan*"* for aroma¬ 
tic bromine substitution. A plot of log k.j 
against p is quite linear (Fig. 1, line B). Here, 
and third-order rate con¬ 

stants in aqueous and dry acetic acids, respec¬ 
tively, p is the mole-fraction of water in the 
solvent and ct is a constant ^ 

when p = 0). 

When 30 to 70% (by volume) of water was' 
added to the solvent (dry acetic acid), the re¬ 
action obeyed second-order kinetics. Under 
these conditions, linear plots similar to those 
in Fig. 1 were obtained using second-order rate 
constaints.^» 

Physical Chemistry Dept., S. Viswanathaist. 

University of Madras, R. Ganesan. 

Madras-25, September 23, 1969. 
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PHASE STUDIES IN THE SYSTEM : 

Y Ta TiOo-Nd Ta Ti 0„ 

The phase studies in the system Y Nb Ti O,— 
NId Nb Ti 0(5 have been reported.^ We now 
report similar studies in the system Y Ta Ti O, 
Nd Ta Ti Og. 

Y Ta Ti Og is isostructural with euxenite 
(Y Nb Ti Og). The procedure adopted for the 
preparation of compositions between the end 
members and the method of X-ray analysis is 
the same as in the previous communication.’ 

The results obtained are given in Table I. 

It is seen from Table I Hhat only one single 
phase of euxenite exists upto the composition 
Yq.j Ndg.g Ta Ti Og. A new phase Nd Ta Ti 0^. 
made its appearance along with euxenite phase 
at the composition Y,,.,. Nd^.^ Ta Ti o„. On 
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'riiis lunv phaa'i* wtiii’h ha-; nt»t .*i> tar Imth 
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A/INYL POI YMKKKSATION INITIATKI) 
BY KKDOX SYSTKMS BASKl) ON 
THIV A LI*:N T MANG A N KS 17 
< '^xtUATUiS iif iiV^iunic and iiuu'Kana’ .‘aUi.atratrrd-'* 
Lkv ha-; In^vn niVf:7iKat«*d m detud Kr«‘o 

x’iitJiral intrrnaainiirr., in aonu* of th«‘;;i‘ roartioir; 
linvr h-orii |,ii‘t'tvi'd !iy nntjation of vinyl poly- 
IX Jtniaation, GrafUnK **f vinyl p<7yntfr;> on 
lxtliK'.r with tho U:a* of Mn* har; ho-c-n r<*port(‘d,'‘ 
W«* rt*porl a(»nir (*f onr rcanlt.*; on tin* kinotior; 
c.ir ptdynn’riaatiem of vinyl inononn-r:; Uko 
«ii.*i\vIomtriIr (AN) and niotliyl nndinirryhito 
CKlMAi with and roduoiiiK anonta like* 

^x«"fdt»ni‘ (Ai’L diacadont* alcohol (DA) and 
^Xiirlonu’ and (MA). 

Aln'^ ' .‘dock aoIu^^on ^2 were prcpaia^l hy tin* 
^*1 cndrolytir oxidation of the appred^tiate Mn'*'■ 
aohitit^n (tP4 (l-S niiditr) in 4 5 nndar .-aiU 
l“>liunc acid or perdiloric atdd at a platimnn 


oni'iii * ‘ iM'f hU prt|iai<*d r.olutioic; Uri’i 

..n.d>;« <j Imi Ahi • hv f«'niui7 ry, tnfal man;ia ■ 
‘ h> MDl'A titration*' arul lifr ;u*id 

hy nui o\(7i.aa*o, ;aui inuiH-diat i7y uraai. 
77ic ratiti oi IMn ’ IMn* v. o' |,rpt 

i^nth , 1 ? pij’.'ihio (o avoid dcjiropoE- 

fion.ition <7 kin A * Douhly <ir7dtr<i and 
donan-i'd u.dn w.t icoil thiotndjoii! An;7;il{ 
.(cofoiic v*.a-. jtuntii d hv taiidard iiudhod:,. 'f'hr 
imaionu-j;. aiui fiian toiu- ;d<*»ih«»{ urif fiinahod 
hy <l!;diU.dn»n utalor vacutnu in an atunr {.hrr<* 
ttf X ,, Malojuc .acid w;c.. rocry.* falh:.o»i iroin 

hi-ncono i*th;inol (ju p l.'hoh i 

77u‘ moro icajdivr -tih.'trato Ida* malonir aca; 
wa tu<-d at hi la m atilphnnc acid ntlji-r , 
W(*io tiled at 7tJ i‘ ill p<i<7dojac ;tnd 77io 
cxiaa imi'id, t ,’.<7 aip aial pian-ritiirr ^v'^'ro ;r. 

d<”:onh<tl ('arlM’i lor the C7d iintjatnt p«7y 
nn'n.’-atntn * linmrt{iaf(‘ prenjutatton of jioly . 
met' -diowiti :di:.{*nt'i' of induction pniodv aial 
.*dt*ady i;dr'. of polvnlorir-idlou couhl he .-udurv 
<*d in In 4a mmufo-. <!< pi nihin* on the rciincinr, 
ara nl. ni<»noni< r, loait mottium and tnnp<d;dur<'. 
Xti p<»Uin< i w.c. foi nn‘d without a ri-diicmr, 
ac.onl, ’h<A‘. III?: hiat thoi'e wa:; no i<*nctio]i 
h«7w<-ni intinonHTa and kin ‘ , Acryh>ndriU‘ 
?:av<* thro<* ilid'civid typea of kim-lic:. Hati-. 
<7 Mil* i«»n ticappraranci* < dMn= df) w<'r<* 
proportional t<i IMu' m all cac.**', ‘Khora* rale,. 
ar« in<t<-|« iuionf <»f monona-r <*<tma-nlra!ion with 
mahaiH* acid .nid tiiactdtinf alc<»h<7 hid varv aa 
M‘ with acf'haie (Km 1). Kv< n witli areton * 

</kliA ti( ht*e<<iu< a m<lrprnti«'nf o{ M a! 
hiph Ac d Mn’f /df tf*nd% to imataea* with 

rotitieinK av<'nt in all cara*'.. lad r.oon lua'oiuc' 
conrdaut «|‘7n. H Hatt*a of polynieriaation 
( dM 'df i rdiow an ordei' nt monomer of 7/7 
wdh acolttm* an<t nndonic atnd (l’7:t' 7) . hut 
vary aa kD with diacetom* ale<(liol 77ir:;<’ rat<*:; 
•how an tinier in Mu'^' of 1 wiUi aeofom* hid 
art* imiependeid td klir’’' wdh the other:: tA>r 
moderatt* eonceidratnai:; of At'. dkl 7h varie. 
a-. Ac 5 Wdh diar(*tone alcohol. (/Mhlf van—, 
a*; DAL wlierea*. with malonic a<’itl rat—; In • 
crea*;e with klA hid heetane indeja-ndent of 
MA nt hirfh ctnicoidratton.*; (FiK. 7). With th<* 
MMA-MA • v’.fem, dMAff allow.*; an incn*aa«‘ 
with MiD , hid oth(*r fi^idnrt*.*; an* similar tt^ 
thoa«* found witli aeryloiutrile cI‘7kn7 L ID. 

77je.*;f* ohaervatinna may la* an’ounted for hy 
tin* following ?:cht*mt*. All tin* aufrdratea foru*! 
eomph*Ke.*; of varying rtuhilily with Mn**'. Slow’ 
d«*eotupoaitlon of thi* eornph‘x |»rodueea' thi* aoh* 
initiatiiiK radical ext*«*pl with arelom* wh(*re a 
tnonorner moIe(’ule ia* lnvolV(*d in (ta* radical 
prtHhudion Mtep.” The rndieal can react with 
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FIG* 1. A. MX 10 m/1 ; Ac= 0-8174 mil ; Mn^+ = 
9-04 X 10"^ m/I , 30® C, B- MA x lO^m/1; AN == 
O-oOlOm/l; Mn^-^ =4-10iXlO~3 m/1. 15'"C. C. Mn^*^ 
X 103m/I; jypA == 6*498 X lO'^ m/1; MMA = 0*07011 
m/li 10® C. 



FIG. 2. A. DAxlO^m/l; Mn3^ = l«642xl0-3 jvf/i • 
AN=0-501 m/l ; 30® C. B, MAX 10^ m/1 ; Mn3+« 

4-103 X 10 3m/l ; AN = 0-501m/l; 16® C C 

(MMA)3/-^X103 (m/l)3/2; Mn3+=3-99l X 10-3m/l • 

(AN)3/2 X 10 

(m/lF- ; Mn^- = 3-806 x IQ-Wl i MA = 1-863 
X 10~3 m/1, 15° C. 


monomer or be oxidised further by MnS+. Grow¬ 
ing radicals may be terminated by mutual 
interaction, by Mn^"^ ions or by primary radi¬ 
cals. Mutual termination coupled with negligi¬ 
ble oxidation of primary radicals would result- 
in a^ monomer order of 3/2 and i orders in 
Mn3~ and Ac. Considerable oxidation of 
primary radicals and mutual termination would 
lead to a 3/2 order in monomer and 0 order in 


MnSi- with the acrylonitrile-malonic acid sys¬ 
tem. At high malonic acid concentrations, how¬ 
ever, a 0 order in MA would result due to 
termination by primary radicals. A similar 
mechanism will account for the results with 
MMA oxidation of primary radicals occurring 
to a much lesser extent than with acrylonitrile. 
Termination by Mn^^' and very little oxidation 
of primary radicals, would account for the data 
with diacetone alcohol. 

We thank the C.S.I.R. for the award of a 
Research Fellowship to one of us (N. G.) and 
Prof. M. V. C. Sastry for his interest. 

Dept, of Chemistry, N. Ganga Devi. 

Indian Inst, of Technology, V, Mahadevan. 
Madras-36, September 10, 1969. 
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THE USE OF SOIL PERFUSION 
TECHNIQUE FOR THE ISOLATION 
OF TRIACETIN SPLITTING 
MICROBIAL CULTURE 

The soil perfusion technique developed by Lees 
and QuasteP for the study of the metabolic 
activities of soil could be conveniently employ¬ 
ed for the isolation of micro-organisms having 
desired metabolic activities. Using this tech¬ 
nique, it has been possible in the present stu¬ 
dies,' to isolate an organism having the capacity 
to split a simple triglyceride like triacctin. 

The apparatus designed by Audus,- where a 
column of soil, in the form of sieved air-dried 
■crumbs, is perfused with oxygenated or aerated 
substrates by a circulatory technique ensuring 
a continuous perfusion of the soil bed, was em¬ 
ployed in the present studies. Triacetin solu¬ 
tions were used for perfusion and the meta¬ 
bolism of the . substrate was followed by 
estimating glycerol periodically in the per¬ 
fusate, using the method of Korn^ which, 
involves oxidation by periodate to formaldehyde 
and development of stable colour with chromo- 
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tropic acid. The residual triacetiix was esti¬ 
mated as glycerol after saponification. 

Soil crumbs were separately perfused 3 
times' for 72 hours each with 200 ml. aliquots 
of 0-01M triacetin to stabilise the soil samples 
and enrich them with micro-organisms having 
the desired properties. Perfusion experiments 
were then carried out with 0*01 M, 0 *025 M and 
0*05 M solutions of triacetin in that order. 



Fir,. 1 


Figure 1 represents typical results obtained 
with a garden soil responding to triacetin. With 
a 0*01 M solution of triacetin, the free glycerol 
increased upto 48 hours and disappeared there¬ 
after, although total glycerol contained to de¬ 
crease. This is' indicative of simultaneous 
breakdown to glycerol and its utilisation by 
the soil microflora. Perfusion of this partially 
enriched soil with 0*025 M triacetin resulted in 
a saturation of the triacetin-splitting activity 
as seen froni the presence of substantial amount 
of triacetin in the perfusate even after 126 
hours. Further perfusion with 0*05 M solution 
of triacetin showed that although triacetin is 
split upto 117 hours, the total glycerol remain¬ 
ed the same, indicative of the establishment of 
a state comparable to resting cells. At this 
stage, the perfusate showed predominance of 
one form, a unicellular type with scattered 


hyphae and buds indicating the presence of 
yeast-like fungus. 

The organism was isolated by the pour plate 
technique from the dried stabilised soil crumbs. 
The presence of both true and pseudomycelia 
and the absence of ascospores on potato and 
carrot plugs and the mirror images; on the back 
of maltose-agar plates lead to Fungi impeiTccti 
faniili/ Crystococcaceoe. The ability to repro¬ 
duce both by budding and fission and also 
appearance of a true and pseudomycelia along 
with blastospores and arthrospores arc charac¬ 
teristics typical of the genus Trichosporon. The 
formation of pellicles', the inability to ferment 
sugars, the ability to assimilate sugars, etha¬ 
nol, nitrate and tihe fat-splitting nature are 
characteristics of the species of Trichosporon 
piillulans under the genus Trichosporon by 
Lodder and Kreger.^ The morphological and 
physiological properties of the species were 
identical with, Trichosporon pullulans described 
in yeast taxonomy. 

Studies on hand reveal the constitutive 
nature of the triacetin-splitting activity in this 
organism. This activity being purified for 
studies on the specificity of action. 

Our thanks are due to Dr. Yvonne Freitas 
for much useful discussionsL 

Dept, of Chem. Tech., C. M. Reddy. 

University of Bombay, D. V. Tamhane. 

Matunga Road, 

Bombay-19, Septeviher 5, 1969. 
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THE SEED MUCILAGE OF OCIMUM 
CANUM, SIMS. 

The capsular mucilage present in the seeds of 
Ocimum canum has been isolated in 7% yield 
on £;eed weight basis, by cold water extraction, 
and alcohol precipitation. The crude mucilage, 
an asbestos-like material, wais found to con¬ 
tain on dry weight basis (figures expressed in 
percentage): N, nil; OCH-^, 2-14; OAc, 4*01; 
CCH.^, 0*38; ash, 2*32; iipids, free 24 and 
boundi 5 and uronic acid by decarboxylation 
method,- 8-15. 

The mucilage, after solubilization with 72% 
sulphuric acid at ice-bath temperature, was 
hydrolyzed with 4% sulphuric acid for 18 hour^ 
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Fig, 1. A. M X lO m/1; Ac= 0*8174 m/l ; = 

9*04 X lO”^ m/l , 30° C. B. MA X Wmll; AN = 
O-oOlOm/l; =4-104x10-3 m/l. 15° C. C. 

X 103 m/l; ^ 5.493 X 10-3 m/l . ^ 0*07011 

m/l, 10° C. 



12-5 25 375 C 

FIG. 2. A. DAxlO'^m/l; Mn3+ = l-642 x lO'^ M/l ; 
AN=0-501m/l; 30° C. B. MAXlO^m/1; Mn3+= 

4*103 X 10-3 m/l ; AN = 0-501m/l; 15° C. C. 

(MMA)3 ^-x 103 (m/l}3^3. Mn3+=3.99l x 10-3 m/l; 

MA = 8*114 X 10-^ m/l, 10° C. D. (AN)3/2 x 10 
(m/l)3'2 . ^ 3.gQg ^ 10-3m/l ; MA = 1*863 

X 10-3 150 

monomer or be oxidised further by Mn^^. Grow¬ 
ing radicals may be terminated by mutual 
interaction, by Mn*^"^ ions or by primary radi¬ 
cals. Mutual termination coupled with negligi¬ 
ble oxidation of primary radicals would result 
in a monomer order of 3/2 and A orders in 
Mn^~ and Ac. Considerable oxidation of 
primary radicals and mutual termination would 
lead to a 3/2 order in monomer and 0 order in 


MnS^ with the acrylonitrile-malonic acid sys¬ 
tem. At high malonic acid concentrations, how¬ 
ever, a 0 order in MA would result due to 
termination by primary radicals. A similar 
mechanism will account for the results with 
MMA oxidation of primary radicals occurring 
to a much lesser extent than with acrylonitrhe. 
Termination by Mn^'^ and very little oxidation 
of primary radicals would account for the data 
with diacetone alcohol. 

We thank the C.S.I.R. for the award of a 
Research Fellowship to one of us (N. G.) and 
Prof. M. V. C. Sastry for his interest. 
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THE USE OF SOIL PERFUSION 
TECHNIQUE FOR THE ISOLATION 
OF TRIACETIN SPLITTING 
MICROBIAL CULTURE 

The soil perfusion technique developed by Lees 
and QuasteP for the study of the metabolic 
activities of soil could be conveniently employ¬ 
ed for the isolation of micro-organisms having 
desired metabolic activities. Using this tech¬ 
nique, it has been possible in the present stu¬ 
dies to isolate an organism having the capacity 
to split a simple triglyceride like triacetin. 

The apparatus designed by Audus,- where a 
column of soil, in the form of sieved air-dried, 
crumbs, is perfused with oxygenated or aerated 
substrates by a circulatory technique ensuring 
a continuous perfusion of the soil bed, was em¬ 
ployed in the present studies. Triacetin solu¬ 
tions were used for perfusion and the meta¬ 
bolism of the . substrate was followed by 
estimating glycerol periodically in the per¬ 
fusate, using the method of Korn^ which 
involves oxidation by periodate to formaldehyde 
and development of stable colour with chromo- 
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tropic acid. The residual triacetin was esti¬ 
mated as glycerol after saponification. 

Soil crumbs were separately perfused 3 
times: for 72 hours each with 200 ml. aliquots 
of 0-01M triacetin to stabilise the soil samples 
and enrich them with micro-organisms having 
the desired properties. Perfusion experiments 
were then carried out with, 0*01 M, 0 *025 M and 
0*05 M solutions of triacetin in that order. 



Fu;. 1 


Figure 1 represents typical results obtained 
with a- garden soil responding to triacetin. With 
a 0*01 M solution of triacetin, the free glycerol 
increased upto 48 hours and disappeared there¬ 
after, although total glycerol contained to de¬ 
crease. This is' indicative of simultaneous 
breakdown to glycerol and its utilisation by 
the soil microflora. Perfusion of this partially 
enriched soil with 0 • 025 M triacetin resulted in 
a saturation of the triacetin-splitting activity 
as seen from the presence of substantial amount 
of triacetin in the perfusate even after 126 
hours. Further perfusion with 0-05M solution 
of triacetin showed that although triacetin is 
split upto 117 hours, the total glycerol remain¬ 
ed the same, indicative of the establishment of 
a state comparable to resting, cells. At this 
stage, the perfusate showed predominance of 
one form, a unicellular type with scattered 


hyphae and buds indicating the presence of 
yeast-like fungus. 

The organism was isolated by the pour plate 
technique from the dried stabilised soil crumbs. 
The presence of both true and pseudomycelia 
and the absence of ascospores on potato and 
carrot plugs and the mirror imagies; on the back 
of maltose-agar plates lead to Fungi imperfecti 
family Crystococcacece. The ability to repro¬ 
duce both by budding and fission and also 
appearance of a true and pseudomycelia along 
with blastospores and arthrospores are charac¬ 
teristics typical of the genus Trichosporon. The 
formation of pellicles', the inability to ferment 
sugars, the ability to assimilate sugars, etha¬ 
nol, nitrate and the fat-splitting nature are 
characteristics of the species of Trichosporon 
puUulans under the genus Trichosporon by 
Lodder and Kreger.4 The morphological and 
physiological properties of the species were 
identical with Trichosporon pullulans described 
in yeast taxonomy. 

Studies on hand reveal the constitutive 
nature of the triacetin-splitting activity in this 
organism. This activity is| being purified for 
studies on the specificity of action. 

Our thanks are due to Dr. Yvonne Freitas 
for much useful discussionsl 

Dept, of Chem. Tech., C. M. Reddy. 

University of Bombay, D. V. Tamhane. 
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Bombay-19, September 5, 1969. 
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THE SEED MUCILAGE OF OCIMUM 
CANUM, SIMS. 

The capsular mucilage present in the seeds of 
Ocimum canum has been isolated in 7% yield 
on seed weight basis, by cold water extraction, 
and alcohol precipitation. The crude mucilage, 
an asbestos-like material, wais found to con¬ 
tain on dry weight basis (figures expressed in 
percentage): N, nil; OCH.^, 2*14; OAc, 4*01; 
CCH.^, 0*38; ash, 2*32 ; iipids, free 24 and 
boundi 5 and uronic acid by decarboxylation 
method,- 8*15. 

The mucilage, after solubilization with 72% 
sulphuric acid at ice-bath temperature, was 
hydrolyzed with 4% sulphuric acid for 18 hourc 
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on a boiling water-bath. The hydrolysate, after 
neutralization with bairium carbonate and re¬ 
moval of barium ions with amberlite IR-120 
(H’^) resin, was evaporated to a syrup under 
reduced pressure. Paper chromatographic exa¬ 
mination on Whatman number 1 filter-paper in 
ethyl acetate: pyridine : water, 10 : 4 : 3, V/V 
and n-butanol: ethanol : water, 4:1:5, V/V 
(upper phase), using p-anisidine hydrochloride^ 
as the spray reagent, revealed the presence of 
galactose, glucose, mannose, arabinose, xylose, 
rhamnose and reddish-brown spots due to 
uronic acids. Fractionation of the syrup on 
Whatman 3 MM paper in n-butanol: ethanol: 
water, 10 : 1 : 2, V/V and preparation of appro¬ 
priate derivatives showed that glucose, galac¬ 
tose, mannose and xylose have D-configura¬ 
tion ; while arabinose and rhamnose have 
L-configuration. Chromatographic examination 
in acidic solvents, viz., ethyl acetate: pyridine: 
acetic acid : water, 5 : 5 : 1 : 3, V/V and 
n-butanol : acetic acid : water, 4:1: 5, V/V 
(upper phase), revealed galacturonic and man- 
nuronic acids. The two uronic acidsi were con¬ 
firmed as D-galacturonic and D-mannuronic 
acids as follows : 

The mucilage was subjected to partial hydro¬ 
lysis with 1N sulphuric acid for 3 hours on a 
boiling water-bath. After neutralization with 
barium carbonate, etc., the resulting syrup was: 
fractionated on Whatman 3 MM paper using 
n-butanol: acetic acid : water, 4 : 1:5, V/V, 
to yield two uronic acid fractions I and II. 
Fraction I, [alo+ 55° (c, 0-8 in water), was 
chromatographically pure and identical with 
standard galacturonic acid ; its bromine water 
oxidation product had m.p. 212° and mixed 
m.p. 217°. Fraction II, —10° (c, 1 in 

water), was chromatographically pure and 
identical with standard mannuronic acid. Its 
lactone,94*8° (30 minutes ; c, 0*84 in 
water), was. converted into its 2,4-dinitro- 
phenylhydrazone,^ m.p. 198-205° and mixed 
m.p. 200-204°. 

The unusual feature of the mucilage is the 
presence of O-acetyl groups, lippids and D- 
mannuronic acid along with D-galacturonic 
acid. D-Mannuronic acid, so far, has been 
shown to be present in alginic acid from sea¬ 
weeds^ and exocellular acidic bacterial poly¬ 
saccharides.'^’® 

The mucilage has been fractionated, using 
0-05 K-hydrochloric acid, into a soluble uronic 
acid-pentosan-rich fraction 'and an insoluble 
hexosan-rich fraction. The composition of these 
two fractions is comparable to the cellulose 


containing seea mucilage of Lepidium sativum 
(Cress) .J> 
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A SIMPLE SQUASH TECHNIQUE FOR 
THE TISSUE CULTURES OF 

TRIGONELLA FOENUM-GRAECUM L. 

Considerable difficulty was experienced in 
staining the chromosomes of cells from cul¬ 
tures of hypocotyl and apical root meristem of 
T. icenum-groeewm L.i- with aceto-carmine and 
acetb-orcein. There was a lack of contrast 
between the chromosomes and the cytoplasm. 
Material refractory to the above stains could 
often be stained with haematoxylin.- While 
the above technique gave crisp staining of the 
chromosomes of plants as well as animals,'^it 
did not give an equally good contrast between, 
the chromosomes and cytoplasm in plant cells 
grown in vitro. It was in this context that 
Harris’ alum haematoxylin was found to be- 
superior. 

The procedure adopted was to transfer a 
piece of callus to a drop of the stain on a 
chemically cleaned slide, tease it thoroughly 
with needles, place a coverslip over it and then 
tap gently till the cells form a single layer. 
After removing the excess of stain with filter- 
paper strips!, the preparation was sealed with 
paraffin. Forty-eight hours later, the tempo¬ 
rary mounts, were made permanent, employing 
Johansen’s tertiary butyl alcohol method^ or 
Conger and Fair child’s quick freeze technique. 

Pieces of calli fixed in acetic alcohol (1 : 3) 
for 24 hours could be stored in 70% alcohol 
and used as and when necessary. Such tissues 
rinsed well in distilled water and hydrolysed 
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stored for 24 hours. The nuclei and chromo¬ 
somes appeared bright red in the squashes. 
Photo 1 illustrates a region of a squash and 
emphasizes the contrast between the nuclei 
and the cytoplasm. Photos 2-6 are of mitotic 
stages. 

Cytological investigations on plant tissues cul¬ 
tured in vitro have not kept pace with the 
rapid advances in our knowledge of plant cell 
culture and morphogenesis. White^^ commen¬ 
ted : ‘'The karyology of plant cell culture has 
hardly gotten beyond the aceto-carmine squash 
of 30 years ago” (p. 18). The technique de¬ 
scribed above could easily be adapted for cell 
cultures of plants other than T. foanum- 
grcecum. 

Cytogenetics Lab., K. C. Gupta. 

Dept, of Biochemistry, M. K. Subramaniam. 
Indian Institute of Science', 

Bangalore-12, September 2, 1969. 
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IRRADIATION-INDUCED ANEUPLOIDY 
AND ARCHITECTURAL ALTERATIONS 
OF CHROMOSOMES IN CORIANDRUM 
SATIVUM L. 

Seeds of Coriandrum sativum L. were irradiated 
at 20,000 r and 25,000 r and sown in pots. One 
of the plants from seeds irradiated at 25,000 r 
was found to be a monosomic with 2 n — 1 = 21 
(Figs. 3-5) while the chromosome number 
(Fig. 2) of Coriandrum sativum is 2 n = 22 
(Grade and Grade, 1949). 

The monosomic was weak and smaller in 
height with less spread branches (Table I, 
Fig. 1), but had thick leaves. 


Table I 

Comparison of morphological characters of 
normal and monosomic plants 


.No. 

Characters 

Normal 

Monosomic 

1 

Height of the plant in cm. 

48 

23 

2 

Spread of the plant in cm. •, 

30 

4 

3 

Length of the leaves in cm. .. 

8 

4 

4 

Length of the stomata in , 

225-42 

236-38 

5 

Breadth of the stomata in .. 

42-49 

45-48 

6 

Length of the stomatal aper¬ 
ture in fJL 

138-77 

140-41 

7 

Spread of the inflorescence in 
cm. 

6 

2 


During meiosis, 21 chromosomes were clearly 
visible in PMCs. Out of these, 20 paired to 
form 10 bivalent, and one was left as uni¬ 
valent in each cell (Figs. 3-5). The 



Figs. 1-5, Fig. l. Control and monosomic plani.s. 
Fig. 2* Metaphase I (2«»22) in control. Figs. 3-5. Mono¬ 
somic. Fig. 3. Metaphase I (2«-I =21) showing I quadri- 
valent and 1 univalent. Fig. 4. Diakinesis showing 1 
univalent and 10 bivalents. Fig. 5. Metaphase I showing 
1 univalent and 10 bivalents 

behaviour of this univalent was erratic with 
regard to its orientation at metaphase plate 
and movement towards the poles. Besides loss 
of one chromosome, the irradiation had also 
caused reciprocal translocations in the chromo¬ 
somes of this monosomic as indicated by the 
presience of multivalents (Fig. 3). The multi- 
valents are present in the frequency of 0-4 
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per cell with the variation of 0-1. The chiasma 
frequency of normal plant is 13‘2 and of mono- 
somic plant is 13-4 per cell. 

Another interesting finding was the presence 
of variable shapesi of pollen grains. The pol¬ 
len shape in the controls is a radiosymmetric 
but in this monosomic, the pollen grains were 
triradiate and triangular, i.e.. Types E and F 
respectively, as reported by Joshi and Ragjhu- 
vanshi (1965). The variable shapes of pollen 
grains appear to be caused by change in ex¬ 
pression of gene(s) controlling pollen shape. 

Seed-setting: in this monosomic was very 
poor. 

The authors are thankful to CSIR for finan- 
tical support, to Professor S. C. Agarwala for 
laboratory facilities, and to Dr. Sheila Joshi 
for help. 

Cytogenetics Laboratory, S. S. Raghuvanshi. 
Botany Department, A. K. S. Chauhan. 

Lucknow University, 

Lucknow, September 2, 1969. 
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A NEW SPECIES OF PERICONIA 
FROM VARANASI, INDIA 

DuRiNO the course of investigation on sapro¬ 
phytic and parasitic fungi of XJraria picta Desv., 
a new species of Periconia was collected on the 
dead inflorescence of the above host, forming 
dark-brown colonies on the substratum. The 
detailed morphology of the fungus does not 
agree with any species already described by 
Mason and Ellis (1953) and Subramanian 
(1955). The present fungus shows some re¬ 
semblance with P. kambakkamensis, Subra¬ 
manian (1955), but can easily be distinguished 
from that on account of the following peculiari¬ 
ties : (i) unbranched stipe as against branched 
stipe in P. kambakkamensis, (ii) only apical 
tips of the stipe is sterile while in P. kambak¬ 
kamensis, the apical tips as well as concolorous 
branches are sterile, (Hi) length, width and 
number of septa in stipe, (iv) the conidia are 
produced laterally from basal as well as cen¬ 
tral cells of the stipe immediately below the 
septa, while in P. kambakkamensis, they are 
produced at the apex of short lateral fertile 
branches on the stipe, (v) conidia are dark- 
brown, finely verrucose and smaller as against 
pale to golden-brown, smooth and longer in 
p. kambakkamensis. Due to the above differ¬ 


ences, the present fungus is being designated 
as P. kashiensis sp. nov. 




Figs. 1~3. Fig l. iSTature of the fungus. Fig. 2. 
Stipe with sterile sub-hyaline ups. Fig. 3. Conidia. 

Periconia kashie7isi$ sp. nov.—It forms;, dark- 
brown colonies on the substratum. When seen 
under lens, each colony consists of numerous 
conidiophores which are compactly aggregated 
and sterile above. Under the microscope, the 
lower part of the conidiopfhorcsl becomes com¬ 
pacted and paraillel to one another. The 
stipe is erect, unbraniched, thick-walled upto 5- 
septate, 194*5 to 243 * 0 /^ long and 4*0 to 5-0 
broad, with sterile sub-hyaline tip. The sterile 
part of the stipe above the sporiferous region 
is 75*0 to 93*5 long. The sporogenous cells 
are produced laterally from basal as well as 
central cells of the stipe, immediately below 
the septa ; pale to dark-brown, mostly globose, 
simooth and 4*5 to 5 * Q ^ in diameter. Conidia 
are produced acropetally in sUmple chains, 
dark-brown, globose, thick-walled, finely verru¬ 
cose and 4*0 to 5 • 5 in diameter. 

This fungus was collected in Varanasi on 
dead inflorescence of Uraria picta Desv. by 
S. D. Bharadwaj on 1-9-1968. Type material 
deposited in Mycol, Herb. Bot, Deptt., B.H,U.; 
Varanasi, 
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Latin diagnosis .—Eiformat colonias brunneas 
in substrate. Sub lente singulae coloniae con¬ 
stant et conidiophoris pluribue qu^ sunt 
'compacte aggregata et sterillia supra ; submicro- 
sccpic pars inferior conidiopihorum evadit com- 
pacta et inter se parallela. Stipes erectus non 
furcatus, parietibus crassis, ad quinquies septa'- 
tus, 194*5-243-0/i longus, 4*0-5*0 m latus cum 
apice sterili subhyalino. Pars sterilis apicis 
supra regionem sporiferam 75*0-93-5 /^ longa. 
Cellule sprogen^ lateraliter productae e cellu- 
lis basalibus et mediis stiptitis immediate soo 
ipsis septis, pallide vel fus.ee brunne^, vulgo 
globose, leves 4*5-5-0/^ diam. Conidia producta 
basifuga in catensis simplicibus, fusee brunnea, 
globosa, parietibus crassis pulchre verrucosis, et 
4-0-5*5/i diam, 

Lectus ad Varanasi in inflorescentia Urerioa 
pictee, leg, S. D. Bharadwaj, et positus in Herb. 
Botany Deptt., B.H.U., Varanasi. 

Cur thanks are due to Prof. R. Misra for 
laboratory facilities, and to Rev. Fr. Dr. H. 
Santapau for the Latin diagnosis. The junior 
author is also thankful to the Director, P.G.I.M., 
B.H.U., for financial assistance. 

Dept, of Botany, R Y. Roy. 

Banaras Hindu University, S. D. Bharadwaj. 
Varanasi-5, September 5, 1969. 
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ROOT-ROT OF ARACHIS HYPOGAEA 
SEEDLINGS CAUSED BY PYTHIUM 
DEBARYANUM 

During January-February 1965, seedlings of 
Arachis hypogoea L. (groundnut) were found 
affected by root-rot caused by a species of 
Pythium. Serious incidence of the disease was 
observed in the same season of the subsequent 
years. A brief account of the disease is given 
below. 

The disease manifested itself as water-soaked 
light-brown to brown lesions on the root near 
the hypocotyl region and later spread to the 
entire root system. The affected roots turned 
brown to dark-brown and subsequently the 
seedlings wilted. The causal organism was 
isolated in pur© culture and maintained on oat¬ 
meal agar slants. 

Hyphse branched, 1-6-4/^; sporangia spheri¬ 
cal to elliptical, rarely with delicate beaks, 
terminal or intercalary, borne singly or in 
monochasial branches, 10-22 when spherical, 
16-28 ^ X 12-20/i when elliptical, germinate 
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either by germ-tubes or zoospores ; zoospore 
reniform with two lateral flagella, 7-11 X 
5-7 At; encysted zoospores measure 6-8 At. 

Oogonia spherical, smooth, mostly terminal, 
rarely intercalary, 12-22 At ; antheridia usually 
1-5 per oogonium, monoclinousi and diclinous, 
clavate, terminal, making apical contact with 
oogonium; oospores smooth, spherical, aple- 
rotic, 12-20 At, with a single reserve globule and 
a refringent body. The fungus is identified as 
Pythium debaryannm Hesse.- 

Pathogenicity of the organism was establish¬ 
ed on its natural host and it also infected Bras.^ 
Sica juncea Coss., B. oleracea vari botrytis L., 
Crotalaria juncea L., Cyamopsis tetragonoloba 
(L.) Taub., Phaseolus mungo L. 

Root-rot of Arachis hypogcea due tO' Pythium 
ultimum Trow has been reported from differ¬ 
ent countries.^^’^ Frezzi^ reported, that apart 
from P. ultimum, P. irregulare Buisman and 
P. debaryanum were also responsible for 
groundnut pod-rot in Argentina. In India 
P. debaryanum has not been reported on 
groundnut and this is the first report. 

The author is grateful to Dr. G. Rangaswami, 
former Dean, for guidance and encouragement, 
and to Dr. N. N. Prasad, Faculty of Agricul¬ 
ture, Annamalai University, for critical perusal 
of the manuscript. 

Microbiology and Plant V. Ragunathan. 

Pathology Section, 

Annamalai University, 

Annamalainagar, Tamil Nadu, 

September 5, 1969. 
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ANTAGONISTIC ACTION OF BORON 
ON COPPER IN GROUNDNUT PLANT 

Deficiency of boron alters a number of enzy¬ 
matic reactions,"' although it was not a con¬ 
stituent of any enzyme nor was indispensable 
for tiheir action. The present study was made 
to find out the biochemical nature of B-toxi¬ 
city on copper and copper-protein enzymes in 
the leaves of groundnut, Arachis hypogcea L. 
var. TMV-2. 

The sand culture technique for growing the 
plants, other experimental procedures' and 
10 p.p.m. boron treatment were the same as 
used by Gopal,- Aft^r boron treatment wa? 
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No. 

hin. ;?<), liViO 

l’iu‘ luatuFi* leavers fnun niiddU’ <‘f tin* 
itriu i'riun inclivitlual plants both th(‘ 
lr(.| ({)-f> |>.p.in. hornn in nutrit'nl soluti(»n) and 
Irratcd stds \xo\'o sainpUal niua* ^‘Vfry t\v<j day.. 
;md naitiruuHl upto 111 days (iiudiuiiny. an ini¬ 
tial sampliiii^ p(‘for(‘ ('Xias'.s. H-tlasdiumt ). At 
('ac’h tinu' o\' sajnpliny.. tlu' Itsivtss ua-rr ana- 
lys<‘(l for tludr liornn'* and ia>ppt‘r‘ s.pnt’trn 
pijolnnu'trically. 'Vhr atdivitu'.s of asrorbio aidd 
oxidaso and polyphrnol <>Kltlaso wort' assayod 
titriniotrioally.- 'Pho nxailts art' pra.-aaitott in 
'Fablt' I. 


A doiinito ilooroaso in I ho art iv ill os of tlio 
twt. t'opprr-jirttloin on/.yinos was obsor\'od in 
llio lt'a\'os t»f plants supiiliod with toxio boi’oii 
lovol. 'I’ho inhibition of tho (‘nsyiiu* aotivitios 
nia\ bo an indirool opoot assooiab-tl witli a 
tloortsis«‘ in tho ot»ppor oontont tir diio to (ho 
t>vorall advorso op’oot loadino. to tht‘ dismto • 
jiratitai or iinpan'otl aolu ity tp' oy(<ipla: into pr(‘ 
•.oins assooiatotl with .ni aooiimnlal ion of ab 
nor-ually hn'.b oonot'ulratnuis t*! lukron in tho 
ohlorotjo loavo* . Tho oxponnasital ovaionoo 
anti Ihoorthioal ('(»not‘i»ts on llio natni’o of anta- 


Taiilf. I 


NlJi’vt of horoii oit coppiO' aud artiritu^ti <d' rop;.or»./)rort’ia oa. i/nnx; ia (ho itiiddlo h-nror. 
of Arachis hypopa'a (A/oaa of (hroo n'pHniiooi:.) 
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both tho »tinto<1 an 
:> .U. Vain- '• eNjih’!.' 

.i- tivhif s ('Xim-sN'd in tn;:. 

lu.ioii toMtnu'nl. 


il trratrd iil.iutH vverr snpjjhrd witli 0*02 p p.ni. fc.pprr 
.<'d in V. isp.iu. on tivru t ry woij lu, * .tmlui 
asr« n bir at t I t xidi/* .‘f;, Wfipja in 3D niin. 


a-. < oppor sidpiiatf in nntjirnt •>. tu 
;u:i<l nnida-.f anti pt»lvphrui»l nxitla r 
- An.d\M'i madn btlnO' ID ppui, 


With inoroaso in t;ho aooinnulation of boron 
m loavos. tho lUtoxnaty symptoms surh a'- 
ohlorosis (yollowiufD r.ratinally intt nsihod and 
lap.f (ID days aftt'r trtsitnU'Ut i ntn-rosis mam- 
(fslod. Tliofo was not nuD’h variation m tho 
D,.oontont of tlio loavos in oonti’<d plants in 
tho oxpormn iital ponod In tnsdod plants, 
tho Itortni rontfait ({Uiokly uu'roasod in tlio 
Itsivos and it was ddUo p.p.im. 12 days aftor 
(roatmont, 'Tho oojjpi-r oontmt of tin' loavos of 
control (dants ranp.«*ti from 2D to 21 p.p.m., and 
it was lowonsl by IT 1 , 12 days after H-troat*. 
nusit aiphnst rosiH-otivt* I'ontrol. 

'Pho ac’tivitios of asoorbic afoid oxidas<* and 
polyphonol oxidast* m tho loavtss of contixd 
{ilants showi'd .somo flnctuation ; however, tht\v 
wort' tdthor (Hpial to thi' initial valutss or in- 
cn‘as(‘d sliplitly liy tin* end of 12 days. Asemr- 
hie acid oxidaso activity was ndativi'ly lo\vt‘r 
tlian tin* |)olyphcnoI oxidast*. With H-trt*atnu*nt, 
the at'tivity of a.soorbic acid oxidaso was much 
lowi'H'd tlian polyi>hcnol <jxidaso ; by 12 flay:'> 
after trcatini'iit, it was only 33Pf, \vlu*rcas th<‘ 
activity of polyjihi'nol oxidase (U'cretusod to 
()B‘d cA’cr respective controls, 


jpnuMu hidwoon it and t'li m plants u ero dis- 
{'ossod hy Mai’Vn'ar and llinris*' and Hama- 
moorthy.' 'Pho proM-nl rosulls on the oiVod of 
It toxieity on tho <*n/,vmo s.vstoms of ooppor 
indioato*. (ho modo of aidar.nnism liotwoen 
horiin anti ooppor m plant o«*lls. 

I lhani'. Drot 1. M, Hao (I'otiroih for eiieon 
raipanont. 
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REVERSAL OF N-BENZYL 
ORTHOFLUOROPHENOXY 
ACETAMIDE-INDUCED HYPOCOTYL 

INHIBITION BY GIBBERELLIC ACID 

Fluorine-SUBSTITUTED phenoxy derivatives have 
recently been reported to be novel growth inhi¬ 
bitors.^’- Like other growth inhibitors,-^ these 
chemicals also inhibit growth of the seedlings. 
Gibberellic acid has been reported to antago¬ 
nise effects of growth inhibitors.-^-i^ So, it was 
interesting to study the interaction of GA^ 
on N-benzyl orthofluorophenoxy acetamide-in¬ 
duced inhibition on the growth of Cyamopsis' 
tetragonoloha seedlings. 

The seeds of Cyamopsis tetragonoloha were 
allowed to germinate in petri dishes having 
two layers of fflter-papers moistened with dif¬ 
ferent concentrations of the test solution, i.e., 
N-benzyl orthofluorophenoxy acetamide and 
gibberellic acid either separately or mixed to¬ 
gether in different proportions. Water control 
was also run simultaneously. 

The results are shown in Table I. Gibberellic 
acid alone at a concentration of 10 p.p.m. doubl¬ 
ed the hypocotyl elongation (Fig. 1). N-benzyl 
orthofluorophenoxy acetamide inhibited the 
growth of the radicle when applied at a con¬ 
centration of 25 p.p.m. to an extent of 93*1% 
and the hypocotyl 46 *'4% in comparison to 
water control. Gibberellic acid (10 p.p.m.) and 
N-benzyl orthofluorophenoxy acetamide (25 
p.p.m.) when applied together hypocotyl show¬ 
ed 32-8% more growth in comparison to water 
control. 


Table I 


Cone. 

of 

GA 3 

in 

p.p m. 

Cone, of N-benzyl 
orthofluoro¬ 
phenoxy 
acetamide 
in p.p m. 

Percentage inhibition ( --) 
or promotion (-f ) over the 
water control on V day 

Hypocotyl Radicle 

10 

0 

+ 94-34 

+ 27-4 

0 

25 

-46-4 

-93-1 

10 

25 

+ 32-8 

-92-7 

0 

10 - 

- 9-6 

-85-8 

10 

10 

+ 36-3 

-80*5 


The growth inhibitory mechanism of N-benzyl 
orthofluorophenoxy acetamide appears to he 
different in hypocotyl and the radicle. The 
inhibitory system operative in hypocotyl isi 
reversible by gibberellic acid. The site of the 
action of the inhibitory action in the radicle 
completely remains unaffected. The growth- 
promoting action of GA^ also appears to be 
selective in the hypocotyl and the radicle, the 
former being reversed by N-benzyl orthofluoro- 
phenoxy acetamide. 



Fig. 1. Growth of the seedlings of Cyatnopsix 
tetragoHoloba five days of germination. 1 . Control ; 
2 . GA 3 (10 p.p.m.) ; 3. N-Benzyl orthofluorophenoxy 
acetamide (25 p.p.m.) ; 4. GA 3 (10 p.p.m.) / 1 / 7 /s 

N-Benzyl orthofluorophenoxy acetamide (25 p.p.m.). 

Financial assistance from C.S.I.R. is grate¬ 
fully acknowledged. 

Lab. of Tissue Culture Shyam Kathju. 

and Biochemistry, M. N. Tewtari. 

Botany Dept., The University, 

Jodhpur, India, September 9, 1969. 
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REVIEWS AND NOTICES OF BOOKS 


Elasticity in Engineering. P»y Kriin.st K. 
Sechler. (Dover ruhlieations. Ine,, UJn, 
Varick Street, Nt‘\v York, N.V. IDdi-t, U.S.A.). 
19(58. P|). ix j *119. Pnee $22)0. 

I'liLs Uovc'i* etiituui. lir.'it pul.»lij;heil m 19(5;5. 
is an unabri({geci and et>rreeteti repnhhealiun 
of tlu‘ work oi*iginaIly {tuhlnihiHi by John 
Wiley and Sons, Ine., in 
'riu* first si'Clinn of tlu* book e.stablishes tie* 
('(juatitins and assumptions undmdyinp. t‘la,sti- 
city. In tiusse .* t‘vt*n chaptt'r.s aia* eolh eted tin* 
basic (‘(juation.s in ('artesian, cylintlrieal. aiul 
spluadcal co-ordinat(\s which art' lU'cessary for 
tlu' solution of clastic problems. Hy apphea-- 
ti(ai of tiu\‘*‘(* fundanu'ntal etiuatitms. the solu 
tion of amy .specihe structural prtibU'iu can oe 
obtaiiU'd. Tlu* st'cond section, therefore, illu.*; 
trates this applitsibility in the solution of prtj.i 
lems of stabU' structurt'.';, and tin* third ::<*ctiiM 
deals witl\ probUsns of nedable strueturt*:. 

Within the last twt^ stwlions. Professor Sech ^ 
ler obtains solidion.s either by the rii*oroir; 
ai)])Iication ol the fundanu*ntal etpiation.*; of 
elasticity or by type;: of apf n'ox imati* solu¬ 
tions : matlumiatical luetfuKis of matrix ami 
tc'nsor analysis sre not include<l I'weuty... 
thn'e worked examples and ovt'r 1 :»() etas*, 
room or stmiy problem.s dlustrah* th<* pnm» 
ci])les covt'red. 

Written primarily tor engineers VKorking, in 
.stiuctural analysis, this In^ok is of great vain * 
in underg.raduate ami praduate courses in 
applied cla.'.ticdy and a<lvanc«'d strtmejh < 1 !' 
materials. y 1 ^, 

Chemical Heaction Engineering An Imrotln,- 
tion to Ilia !)osiiin of (Otomioal lO'itcfora. ilv 
Octave* Levenspit*!. tWih‘y Eastern Private* 
lamitsd, Publisiu*rs. J 41, S<Hdh Extensio^i. 
N<*w Delhi^J). HI 89 . p^, j^v i hU! Pri--• 

Ks. 21 •()(). 

This book has bm'ij published with the a.ssist • 
an.C(‘ of iht‘ Joint IndiaimAnu*riean 'I‘t*xt«nook 
Programme. 

The primary concern in ('hemical Heaction 
Enginc'cring is to deci<ie which of tlu* many 
possible alternative reador di'sigus i.s opti’- 
mum. This book tnmt.s the major ivactor iyvvr. 
^ide by side allowing eom|)arison of (iuhr per-- 
•formanee capabilitie.s—a procedun* which 


devx'htps the understanding, ami r.ood jmig.nient 
necessary f(»r making, tin,-, decision, 'fhe hooiv 
.stresses teaehahdity and <‘mphasi/.es the stra«. 
teg.y of desig.n eoinmnn all system;, rath.-r 
than <iislmet approaches ami eomplew apphea- 
t i(»ns. 

The ehapt(*r.* contained m the. hoof, .re, 
Inti'odnelion ; Kmetu*:. oi IIoniog,(*neous he 
ac'iioirs. interpretation of Patch IP-aetiir Data; 
Introdnetion to H<*aetor Design. Sumlr hteai 
Heaetors ; l)«sn'.n for Smg.h* He.ietinu;: ; De-ig.n 
for Multiple Hem-lions ; 'femperaluic and 
Pre.ssma* I‘',n‘<*('ts ; Non nieal I*‘h>u , Mixing. t,f 
Elmds ; Introdui'tmn to Disag.n for ih*trre 
g.eneous Sysfenrs ; Non tsdal.s Ile !*‘iuid-Sohd 
Pt.etious; Hetei'og.em'ous Mind Elutd He- 
aetion.s : and Solid (*ataly.*etl f'lmd Heaction. 

Tins hook Ulll • erve as a nsetuj guide to the 
desig.n eng.im'or and as ,i \alnal4e teaidung. 
too) tor prt'.eeiiting. ciienneal reactor design on 
the nmi<*rgraduat<‘ as well as the graduate 
lev(d, (V V H, 

Eumlamentals of Statif.ties. P.v aiullioUand 

•tid (h. JoiH*. (plenum Pr«*ss, Nmv 

Vtaki. PltiH Pp X i 291 Price $9 99. 

I his hook ir. mleUded primarily ftvj* the use 
oj students stmiying foi tlu* Deneral (‘ertdlcate 
oi Etiueatmn at Advanced Pevrl. for Higher 
National ('ertiheate.s m Meehameal or Elretn . 
eal Eng.mc*ering. Mathematu’s. {1u‘mistry, Hm 
logy <ir Pharmai’y, or for a Pmversity or Tei'h ■ 
meal Cidlege ((‘.N.A A ) deg.ree m any of the 
Mth.leet*. mentioned, It eotlld ;ds,> he tC-ed a*', 
a g.otid l»asi:; ftir any mtrt»duetory .‘.(afistics 
(’ourse 

I he eonleuls' of (he hook are Iirlrodtudion ; 
'Die CoUeetum, (irgam/.idion ami Hepreswnta- 
tion <»f Nuinerusil Data: KIemt*ii(ary Pri>hahi 
hty : 'fhe Hmonual ami Poisson Distrihutions ; 
Measure;; o( (’tuitral 'I'emieaev ; M<'a; 4 ire;. of 

Disp«*r;:ion . ('ontinutHis Distnhidions : 'fhe 
N<»rmal Di.-.trilmtien ; Sigmheam’e 'Posting and 
(’onlitienet* Hdervtds ; Quality Dontrol . ('hi • 
S<iuared I)i.‘:trihuti*jn ; 'Phe E Distribution 
(Variance* Ratio); Hivariatt* Distrihutions; 
Math(‘ma(ieul EKpeelation, Variance and ('o- 
varianet* ; and Weighttul Aveniges, Disath Hatot; 
and Tina* Seritss, (\ y. R. 
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Reviews and Notices of Books 




Kinetics and Mechanisms of Polymeriza¬ 
tion (Vol. 2). Ring-Opening Polymerization, 
Edited by Kurt C. Frisch and Sidney 
L. Reegen. (Marcel Dekker, Inc., 95, Madison 
Avenue, New York), 1969. Pp. xii + 528. 
Price $ 28.50. 


uses, of inference, hypothesis testing, stu^/*J j.-. 
t-distribution, chi-square and Poisson's 
bjutions. The other chapters are devot<^^ 
practical applications. Problems of interC-*^^ ^ 
biology students are given at the end of 
chapter. A. S- 


This is the second volume of a three-volume 
treatise on the kinetics and mechanisms of 
polymerization reactions. This volume deals 
with ring-opening polymerizations. 

The polymerization of cyclic monomers has 
become increasingly important to large seg¬ 
ments of the chemical and polymer industries. 
Hence, it is necessary to further the under¬ 
standing: of these reactions by making available 
the details of their kinetics and mechanisms. 
This volume represents an effort at compiling 
the available significant data and theories into 
one comprehensive volume. 

The chapters contained in this volume are : 
Introduction, by K. C. Frisch and S. L. Ree¬ 
gen ; 1, 2 Epoxides, by Y. Ishii and S. Sakai ; 
1, 3 Epoxides and Higher Epoxides, by P. Drey- 
fuss and M. P. Ereyfuss ; Cyclic Formats, by 
Junji Furukawa and Koichi Tada; Cyclic 
Sulfides, by P. Sigwalt; Alkylenimines, by M. 
Hauser ; Lactones, by R. D. Lundberg and 
E. F. Cox ; Lactams, by H. K. Reimschuessel; 
Cyclic Siloxanes. and Silananes, by E. E. Bos¬ 
tick ; Nitrogen-Containing Heterocyclic Com¬ 
pounds, by V. A. Kargin and V. A. Kabanov ; 
and N-Carboxy-a-Amino-Acid Anhydrides, by 
Y. Shalitin. 

This book will serve not only as reference 
material for past investigations of the kinetics 
and medhanisms of ring-opening polymeriza¬ 
tions.,, but may also act as a stimulant for future 
research work of fundamental aspects of these 
polymerization reactions. C. V. R, 


Statics for the Biological Sciences. By W. C. 
Schefier. (Addison-Wesley Publishing Com¬ 
pany, Inc., West End House, 11, Hills Place, 
London W. 1, England), 1969. Pp. 232. 
Price 65 sh. 

The book is. specially addressed to biology 
students who are generally apt to feel shy of 
mathematics. In the treatment, rigorous mathe¬ 
matics is avoided, but basic principles are 
clearly explained and statistical concepts are 
discussed more from a logical or intuitive point 
of view. 

The book deals in the first few chapters with, 
rormal distribution, probability, principles and 


An Introduction to Fishing Gear 
By K. B. Lai. (Metropolitan Book 
Pvt. Ltd., Netaji Subhash Marg, Dell'^^'^^* 
Pp. 229. Price Rs. 16, $ 3.50 or 30 sh. 

The author has collected considerable ix' ^ ^ ' 
mation on fishing gear technology and 1***, 
sented it in a compact and readable forx^' 
be of practical value. The first three cha P ^ ^ ' 

are of a- general type and deal with the * ^ 
of the fi.shing gear in use all over. The ’ 
lowing six chapters are devoted to gear n'x x ^ t “ 
rials, their fabrication, preservation, etc. 
vant data on the vairious properties of " ^' 
materials are given as 45 tables in the 
dix. The last two chapters deal with stand 
isation and developmental possibilities. 
a compilation of useful information, the l>t*'*^* 
is void of illustrations. A. S. < * 


Books Received 

Tropical Agriculture Series — YAMS. I *>" 

D. G. Coursey. (Longmans Green & C » 
Ltd., 48, Grosvenor Street, London W- 1 > - 
1969. Pp. xiv + 230. Price 63 sh. 

Physical Methods in Macromolecular Cheriii ^ 
try, Vol. I. Edited by Benjamin Carr4>iL 
(Marcel Dekker, Inc., 95, Madison Avco.ii*“^ 
New York 10016), 1969. Pp. x + 385. 

$ 17,75. 

A Programmed Course in Algebra. By A. t * 
Newborn. (Addison Wesley Pub. Co., Ijm' . 
West End House, 11, Hills Place, Lon<l<*i 
W. 1), 1969. Pp. xvii-f 630. Price 4:3 sh. 
Statistics for the Biological Sciences. By W. C *. 
Schefier. (Addison Wesley Pub. Co., Iritv, 
West End House, 11, Hills Place, Loncioii 
W, 1), 1969. Pp. 231. Price 65 sh. 

The Development of Chemical Principles. 3 
C. H. Langford and R. A. Beebe. (Addison 
Wesley Pub. Co., Inc., West End Houijni-. 
11, Hills Place, London W. 1), 1969. Pp. 3B4 
Price 52 sh. 

Transition Metal Chemistry—A Series €% f 
Advances. (Vol. 5). Edited by R. L. Carlin. 
(Marcel Dekker, Inc., 95, Madison Avennc^, 
New York 10016), 1969. Pp. x + 305 PrieJ 
$ 15.75. 
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DETERMINATION OF NEPTUNIUM-239 FROM FALLOUT SAMPLES.. 

R. N. KHANDEKAR and Smt. S. B. SANTANI 

Air Monitoring Section, Health Physics Division, Bhahha Atomic Research Centre, 

Bombay, India 

' Abstract 

An analytical procedure is described for the separation oi' neptuniLim-239 from failoi’^ 
samples. Neptunium is separated from uranium, plutonium and fission products by solvem 
extraction method. Np (IV) is extracted from IM nitric acid by shakint; with equal volume 
of 0-5 M thenoyl-tri-lluoro acetone (T.T.A.) solution in xylene and back-extraaed with 8M 
nitric acid. Finally, Np is co-precipitated with zirconium mandelate, and counted in a low 
background bera*counting set-up. The average chemical recovery by this procedure is 82*6%. 

Under the conditions described, very good separation of neptunium is effected from alumi¬ 
nium, iron, fission products, thorium, uranium and plutonium. 

1. Introduction 2. Experimental 

t^EPTUNIUM- 239 is one of the important Sample Preparation. — (i) The high altitude 

isotopes in the early fallout from the- dust samples are collected from the surfaces 
nuclear weapon tests. It is produced the of commercial aircrafts.. The various parts of 
interaction of neutrons with the uranium used the aircraft are swiped with cotton wool 
in the weapon, by (n, y) reaction. The neutron, soaked in white petrol. After gamma-spectral 
capture cross-section for this reaction is; fairly analysis, the samples are leached with a mix- 
large and therefore the Np-*’^ is present in ture of 3M hydrochloric acid and 0*1 M hydro- 
large quantities in the fresh fallout. The rapid fluoric acid. More than 95% radioactivity gets' 
determination of Np-'^‘* in the presence of leached by this leaching mixture.*' The leached 
fission products, uranium and plutonium, solution is made to a definite volume and 
require.^ a quantitative chemical separation from known amounts of inactive carriers like Sr, Cs. 
these elements, and generally solvent extrac- Zr, Ce and Ru are added to it. 
tion methods are advantageous for such analyses. (n) Rain-water samples are evaporated to 
Magnusson- et aV studied the extraction of dryness and the residue is leached in the same 
neptunium from hydrochloric acid solution by way as swipe samples. 

thenoyl-tri-fluoro acetone (T.T.A.) and deter- (m) Air filter samples are leached directly 
mined the distribution coefFicients for neptunium with the same leaching mixture as above, 
as a function of acidity and valence state. Chemical Procedure and Resnlts. —A suitable 

Moore- demonstrated the possibility of aliquot of the leached solution is taken for the 
quantitative extraction of Np (IV) with neptunium analysis with 5 mg. of iron carrier. 

T.T.A. from nitric acid solution. The pro- 1*0 gm. of hydroxylamine hydrochloride, boric 

cedure described by Moore was tried for the acid -j- nitric acid mixture are added to. the 
fallout samples but it did not give consistent solution. The solution is' then warmed and 
chemical recovery of Np-'‘"k This was ammonium hydroxide is added slowly to the 

presumably due to incomplete reduction of solution to precipitate hydroxides. The hydro¬ 

neptunium to the fourth valence state or due xide precipitate is dissolved in dilute nitric 
to a change in the sample matrix. For a com- acid and the solution is evaporated to dryness. 
plete reduction of neptunium to the fourth (If silicic acid appeared while evaporating, it 
valence state a combination of hydroxylamine should be centrifuged in the presence of hot 
hydrochloride and ferrous sulphamate was found concentrated nitric acid to avoid the losses of 
more suitable. Fallout samples contain vary- neptunium due to adsorption on silicic acid, 
ing amounts of silica and iron, and as these Silicic acid also interferes in the extraction of 
elements interfere in the extraction of neptu- neptunium in the next steps.) The residue is 
nium, one has to take special care during the then dissolved in 15 ml. of 1 N nitric acid and 
chemical analysis. 0-25 gm. of hydroxylamine hydrochloride are 

Present paper gives the analytical procedure added to it. The solution is warmed for ten 
for the separation of Np-*"^^ from fallout minutes and 2 ml. of 3 M ferrous; sulphamate 
samples. The separated neptunium is com- are added to it. After cooling to room tem- 
pletelj^ free from uranium fl?sion product^, porature the solvtiVR ig 30 
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separating funnel. Neptunium is extracted from 
this solution by shaking v/ith equal volume of 
0-5 M thenoyl-tri-fluoro acetone (T.T.A.) in 
xylene for ten minutes. The two layers are 
allowed to separate and the aqueous phase is 
transferred to another separating funnel and 
neptunium is extracted in the same way. Both 
the organic phases are collected together in 
another 100 ml. separating funnel and scrubbed 
with an equal volume of 1 M nitric acid for 
one minute. Neptunium is back-extracted from 
the organic phase by shaking it with equal 
volume of 8 M nitric acid for four minutes. 
The phases are separated. The aqueous phase 
is evaporated to dryness and the residue is 
taken in 10 ml. of 1 M HNOs- 2 ml. of ferrous 
sulphamate are added to the solution with 
0 mgm. of inactive zirconium carrier. The 
solution is kept for five minutes and then neptu¬ 
nium is co-precipitated with zirconium- 
mandelate by adding mandelic acid to the 
solution is kept for five minutes and then neptu- 
20 mm. diameter filtering stick, and the pre¬ 
cipitate is mounted on special perspex planchet 
for counting in a low background beta-counter. 

The procedure is checked by tracer experi¬ 
ments in which known amounts of Np^^^ tracer 
w^ere added to old fallout samples. These 
samples were analysed for neptunium, using 
the above procedure to determine the chemical 
recovery and also the radiochemical purity of 
neptunium. Table I gives the percentage 
recovery of neptunium. The data in Table I 


Table I 

Recovery of from fallout samples 



d.p m. of 

d.p.m. cf 


N'o. 

Np239 

Np239 

% recovery 


added 

reco \ ered 


1 

770 

642 

83-4 

2 

770 

623 

80*9 

3 

770 

f54 

84*9 

4 

185 

151 

81*6 

5 

185 

152 

82-2 




Av. 82*0 

show that 

there is 

not much ^ 

variation in the 


chemical recovery of neptunium. The average 
chemical yield is 82*6%. Figures 1 and 2 
respectively show the decay curve and gamma- 
ray spectrum of neptunium-239, separated 
from the fallout debris collected after a recent 
Chinese nuclear test ( 10 th Chinese test). The 
above figures show that the radiochemical 
pmity of separated neptunium is excellent. 

In some cases where concentrations of Np^^o 
in the sample is small and that of Zr^^ is high, 


a small quantity of radio-zicronium may follow 
the neptunium in the final stripping solution 
(i.e., 8 M HNO. 3 ). This small amount of radio- 
zirconium in the final stripping solution can be 
removed by performing a five minutes extrac¬ 
tion of stripping solution with equal volum^-^ 
of 0-5 M T.T.A, in xylene. Neptunium remains 
quantitatively in aqueous phase. 



Fig. 1. Decay curve of ncf tuniuni-S.lO .sepnnitecl from 
fallout debris collrcted after tlie tenth ■''hintse Nucleai' 
fest. 



F*G. 2. Gamma-spectrum of neptuniiim-239 from the 
sample collected .tfter the teuth Chine.-^e Nucleir Test. 

The co-precipitation of neptunium (IV) with, 
zirconium mandelate is also studied using' 
Np-3^ tracer. Data in Table II show that tbe 
co-precipitation of neptunium with zirconium 
mandelate is quantitative. The co-precipitatioix 
of Np (IV) with zirconium mandelate in tlxe 
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final step is more convenient for counting the 
beta-activity of 


Table II 

Co-precipitation of with Zr-mandelate • 


No. 

c.p.m. of Np2^^ 

C.p.m. of Np^^® 

added 

carritd with Zr-mandelate 

1 

925 

915 

2 

1063 

1060 

3 

808 

8i0 

4 

13i0 

1305 
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X-RAY PATTERNS OF MOLLUSC SHELLS FROM INDIAN WATERS 

RAMESH NARAYAN 

Department of Physics, Madras Christian College, Tambaram, Madras-‘59 
1. Materials Table I— Contd. 


TT is well known that the shells of molluscs 
^ consist of layers of calcium carbonate inter¬ 
spersed with protein layers, and that the 
calcium carbonate occurs mostly as calcite or 
aragonite, and more rarely as vaterite."* Some 
studies have been made on this subject and 
are summarised by Jean Bouillon.^ These, 
however, appear to have been made on speci¬ 
mens obtained from the temperate latitudes. 
The author is not aware of any reports of 
X-ray studies of the nature of the inorganic 
component in mollusc shells occurring in 
Indian waters. A study was therefore made of 
the X-ray diffraction patterns of a number of 
typical specimens obtained from the beaches of 
Madras State. The specimens studied are 
listed serially in Table I giving their class, 
Table I 

List of the shells studied with their 
identifications 

Class—Gastropoda 
Sub-class—Prosobranchia 

(A) Order—Megagastropoda 

(a) Series—Strombace a 

Specimens 1 and 2 Strombidae, Strom' 
bus (A ■ (Two different species) 

(b) Series Cypraeacea 

Specimens 3 and 4 Cypraeidae, Cyprea 
(A ) V (Two di I erent species ) 

(c) Seiies—Cerithiacea 

Specimen 6—Turritellidae, Turritella 

• (A)V ...J_^ _ 

2 


(B) Order—Stenoglossa 

(«) Series—Buccinacea 

Specimen 6—Volemidae. HemifuscusiN) 
Specimen 7 —Fasciolariidae, Fasciolaria 
(A) 

(C) Order—A rchae ©gastropod a 

(a) Series—Zeugobranchia 

Specimen 8—Haliotidae, Haliotis TA) 

(b) Series—Trochacea 

Specimen 9—Trochidae, Trochtis (A) 

(c) Serie- — Patellacea 

Specimen 10—Patellidae, Patella (C)a/ 
Cl' ss—I. amelli branchiata 

(A) Order—Eulamellibranchiata 
Sub-Order—Heterodonta 

(a) Series—Veneracea 

Specimen 11—Veneridae, Meretrix(A) 
Sub-Order—Schizodonta 
(^7) Series—Unionacea 

Specimen 12—Unionidae, Unioninae, 
Lamelhdetts (A) 

(B) Order—Anisomyaria 

(a) Seiies—Pectinacea 

Specimen 13—Pectinidae, Spondilinae, 
Spondy I us (C) \/ 

Class—Cephalopoda 
Sub-Class—Tetrabranchiata 
Order—Nautiloidea 

Specimen 14—Nautilidae, Nautilus (A) V 

(C; = Calcite; f A j = Aragonite: \/ = Also listed in 
Ref. 2. 

sub-class (if any), order, family and genus. 
A fair number of specimens contained in this 
list have also been studied by Jean Bouillon.- 
Thesre are indicated.by a mark (\/), in,Table I. 
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However, it is not known whether the actual 
spscies under the particular genus which has 
been studied are the same in both studies 
(Bouillon also has not listed the name of the 
species). All the specimens belong to the 
phylum Mollusca. The results of the studies 
are. reported below. As a part of the study 
two non-mollusc specimens, namely, a coral 
(phylum-Coelenterata) and a hen egg-shell 
were also studied. 

2. Method and Results 

The X-ray patterns were taken with a 
Philips 57*3 mm. powder camera using copper 
Ka radiation. Figures 1 and 2 give typical 
examples of the patterns recorded. The 
spacings of the lines observed in the pov/der 
patterns of all the mollusc specimens along 
with the visually estimated relative intensities, 
are shown is Tables IIA and IIB. The 
measured data of the first few lines down to a 


spacing of about 1*9 A are listed. The first 
two columns in each table contain the standard 
spacings and intensities, as reported in the 
A.S.T.M. Index for calcite and aragonite 
respectively. The measurements reported in 
Columns 3 and 4 on a standard mineral speci¬ 
men show the accuracy that may be expected 
from the experiments. It will be seen that the 
specimens in each group contain almost 
exclusively one inorganic compound, namely, 
either calcite or aragonite. From the fact that 
no powder lines other than those of the identi¬ 
fied components are recorded in the patterns, 
the author estimates that, if at all the other 
polymorphs of calcium carbonate exist in the 
shells studied, they form less than 50% of the 
prominent material of the shell. Only in the 
case of specimen 9 is a faint trace of the 
strongest line of calcite (d = 3*04A) found 
among the powder lines of aragonite (sec 
Table 11 B). 


Table II 

Measured data on the X-ray diffraction patterns 


A. Calcite patterns 


Ring 

number 

A.ST.M. 

Index 

C'llcue 

ndiitral 

specimen lO 

Specimen 

13 


Int. 

d) 

lot. 


Int. 

a (i) 

Int. 

1 

3-86 

12 

3*80 

w 

4-04 

w 

3-86 

w 

2 

3-. 4 

100 

3-U3 

vs 

3-15 

vs 

3 *05 

vs 

3 

2-85 

3 

2*82 

vw 

. . 

. . 



4 

2*5d 

14 

2*49 

s 

2*00 

m 

2-49 

m 

6 

2-29 

18 

2-28 

s 

2-37 

m 

2-30 

m 

6 

2-10 

18 

2*09 

s 

2*16 

ni 

2-10 

m 

7 

l-y:{ 

5 

,, 

.. 

,, 

»• 



8 

1-91 

17 

1*91 

s 

1-97 

m 

1-9 i 

m 

9 

l-b8 

17 

1-84 

s 

l-iU 

m 

1-8;) 

rn 


B. Aragorite patterns 


Rmg 

A.S.T M. 

Index 

Aiagonite 

mineral 

Specim 

Lt*n 1 

Specimen 2 

number 

(1) 

Int. 


Int. 

,/(i) 

lat 

^(1) 

Ini. 

1 

4-21 

2 







2 

3*4<> 

100) 

i-i/i 


3-J3 

VS 

3-43 

vs 

3 

3-:i7 

62] 



3-28 

s 

3-24 

m 

4 

2-87 

4 

., 

.. 

,, 

• • 



5 

2-73 

9 

,, 

,. 

,, 


.. 


6 

2-70 

4G 

2-77 

s 

2-73 

s 

2-74 

s 

7 

2-48 

33 

2-54 

m 

2-61 

m 

2-50 

m 

8 

2-41 

14 

., 

,, 

,, 




9 

10 

2*37 

2-31 

38 1 
31J 

[ 2-42 

s 

2-. 9 
2-35 

> m ! 
m J 

2-38 

s 

11 

2-33 

6 

. . 

*. 

,. 



12 

2-9 

U 

2-24 

w 

2-21 

vw 

2-10 

vw 

13 

2-11 

23 

2-iG 

w 

2-i3 

w 

2-13 

w 

14 

1-98 

C5 

2-03 

s 

2-00 

s 

1-99 

s 

16 

1-89 

32 

1-93 

m 

1-90 

m 

1-90 

m 
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Specimen 3 


Specimen 8 


Table II — contd. 

JB. Aragonite Patterns {Conid.) 
Specimen 4 Specimen 5 


Specimen G 


Spidns 'n 7 


d (A) 

Int. 

d \1} 

Int. 

a ilj 

Int 

3*45 

vs 

3*43 

vs 

3-40 

vs 

3-30 

s 

3-24 

\v 

3-24 

in 

2-91 

w 

•• 


-- 

.. 

2-75 

s 

2-76 

ni 

2-74 

m 

2*53 

m 

2-61 

in 

2-49 

\v 

2-42 

2-ij8 

m 1 
m f 

2-40 

m 

2-37 

ni 

2*23 

vw 

2-21 

vw 

2-20 

vw 

2-i5 

w 

2-13 

w 

2-12 

\v 

2-01 

s 

2 •00 

s 

i-98 

H 

1-91 

m 

1*91 

ni 

1*89 

tn 


. B. Aragonite 
Specimen 9 


Patterns ( Contd .) 
Specimen 11 


Specimen 12 


Spedn cu 1 4 



Int* 

d (Ij 

Int. 

-f(Al 

Int. 

<f(i) 

3-40 

vs 

3‘38 

vs 

fs'io 

vs 

3 41 

3-U8* 

VW' 


l3«27 

m 

3-2() 

2-87 

2-72 

s 

2-*73 

s 

2-72 

s 

<>,',*> 

2-oi 

m 

2*51 

m 

2-50 

m 

;>*i8 

2-37 

s 

2-38 

s 

2-36 

s 

2-3(i 

2-12 
1*99 
1-90 ■ 

vw 

w 

s 

m 

2-21 

2-12 

1-99 

1-90 

W 

w 

s 

m 

2-20 

2-11 

1-98 

1-88 

VW 

w 

H 

m 

2-*19 
2-11 
1-99 
1-88 


3. Discussion 

In the book by K. M. Wilbur and C. M, Yonge 
referred to above, i it is mentioned that calcito' 
is much more common than aragonite, parti¬ 
cularly in sea-water specimens. However, 
Jean Bouillon’s list- indicates that aragonite 
occurs more often in shells than calcite. It is 
interesting that the author’s results listed in 
Table I has shown the occurrence of aragonite 
in a somewhat larger percentage of his speci¬ 
mens than was found by Bouillon - Th’s 
study, however, is not extensive enough to 
indicate whether this is caused by the small¬ 
ness of the sample survey or whether this is 
a particular feature of the warm, tropical 
regions. A more extensive and detailed study 
0 In^an shells from this point of view would 
worthwhile. It is proposed to 
.undei:tak^..such.-a study. 
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ROLE OF BORON IN NUCLEIC ACID METABOLISM OF GERMINATING 

WHEAT SEEDLINGS 

H. M. DANI, H. S. SAINI, I. S. ALLAG and K. SAREEN 
Department of Biochemistry, Panjah University, Chandigarh 

Abstract 

Wheat seeds soaked for four hours in distilled- water (control), 0*125%, 0*25% and 
0*50% solutions of boric acid and borax were transferred to polythene dishes for germi¬ 
nation. Treatments with 0*125% boric acid and borax were found to be optimum for 
accelerating seed germination process and seedling growth. Boron seems to help in mobilis¬ 
ing nitrogenous hydrolysates from germinating seeds to young shoots. Both boric acid and 
borax increased ribonuclease activity in young shoots and isolated germinating seeds at all 
levels of concentration as compared to control. Ribonuclease, therefore, seems to be associ¬ 
ated with the biosynthesis of RNA in actively growing tissues. There is also an increase in 
ribonucleotide concentration both in shoots and seeds with an increase in the concentrations 


of these compounds. 

Introduction 

CRITICAL survey of literature reveals 
that out of all the hypotheses put forward 
by different investigators to explain the role of 
boron in plant metabolism, the recent sug¬ 
gestions about its role in nucleic acid 
metabolism deserve detailed studies. These 
suggestions seem to be quite plausible in view 
of the higher concentrations ' of nucleic acidsi 
and their intervention in vital activities of 
meristematic tissues coupled with the obser¬ 
vations that boron is localised in meristematic 
regions of plants. Boron has also been ascribed 
to play an important role in protein meta- 
bolism.4'5 Its deficiency often decreases the 
protein content of plant tissues. Our observa¬ 
tions^ have already indicated that boron parti¬ 
cipates in protein biosynthesis through its 
control on RNA content. 

The present investigation was undertaken 
to understand the role of boron, both in the 
forrh of boric acid and borax, in nitrogen 
mobilisation and polyribonucleotide metabolism 
during seed germination and seedling growth. 
Our major aim was to interpret the effects of 
boron on the above phenomenon in the light 
of the alterations brought about, if any, in the 
levels of total nitrogen, RNA, ribonucleotides 
and ribonuclease activity. 

Materials and Methods 
Wheat seeds {Triticiim vulgare) of Mexican 
variety (Lerma ' rojo) were soaked for four 
hours in distilled water, (control), 0*125%, 
0*250% and 0*50%. solutions of boric acid and 
borax. Seedlings were raised in polythene- 
dishes on a double layer of Whatman No. 44 


filter-paper. Twenty healthy seeds were kept 
for germination in each dish and four sucii 
dishes were put under each treatment. Distilled 
water was applied to the germinating seeds at 
regular intervals of six hours. The experi¬ 
ment was conducted in a dark room at 26" C. 
Percentage germination and heights of the 
shoots in centimeters were recorded after every 
24 hours interval. 

Total nitrogen in young roots and shootsi 
was separately detex'mined in each sample by 
Microkjeldahl method J 

Plant tissues (germinating seeds and shoot 
tips) under similar treatments were pooled to¬ 
gether for the preparation of acetone powder 
according to the method cited in Colowick and 
Kaplan.-"^ RNA was estimated by the method 
of Schneider.'^ The changes in ribonuclease 
activity in the acetone powder were measured 
by a method described by Pardee and Kunkec.'‘> 
Ribonucleotides were estimated by Ccriotti 
method.^ ^ 

Results and Discussion 

Effect 071 Seed Germination .-—Our obs'erva- 
tions (Fig. 1) clearly showed that 0*125% boric 
acid treatment was optimum for bringing about 
hundred percent seed germination in 48 hours. 
Even though higher concentrations of boric 
acid and borax were found to delay the pro¬ 
cess, yet the control seeds required the maxi¬ 
mum time (192 hours). At 0*125% and 0*25% 
concentrations boric acid was found to be more 
effective as compared to borax. Hastening of 
seed germination by boron has also been 
reportedi- in the case of pineapple, ash and 
yellow accacia, 
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Effect on Nitrogen Mobilisation. —Maximuni 
promotive eSect on shoot growth was shown 



FIG. 1. Effect of various concentrations of bcric acid 
ani borax on percentage gtrminaion of wheat beeJs. 



FTG. 2. Effect of various concentrations of boric acid 
and bor«»x on the sho t growth of wheat seedlings. 
Each value rtpresei ts a mean of 80 seedlings. 

by 0-125% boric acid treatment (Fig 2). An 
explicit biochemical reasoning for this accele¬ 
rated shoot growth due to boron treatments 
could be gathered by studying the nitrogen 
status of the young shoots for which the only 
source of nitrogen is the germinating seed. 
Our investigations (Table I) showed that there 
was a statistically highly significant increase 
in the total nitrogen content of shoots treated 
with 0*125% and 0-259^ boric acid. With an 
increase in the concentrations of boric acid 
and borax, the rate of shoot growth was 
retarded and in the case of 0*5% treatments’ 


Metabolism of IVheat Seedlings [ Science 

there was a negligible shoot growth after :ceti 
germination. Borax treatments had •'» les:’ 
pronounced effect on shoot growth and ils 
nitrogen status as compared to boric ::cu!. 
Control roots contained higher concentrat ions of 
total nitrogen as compared to those tnatca 
with boric acid and borax. Boron thu.;s helps 
in hydrolysing the seed proteins and diri‘clin;.T 
their mobilisation more towards shoot.*-! diaa 
to the roots. 

Effect on Nucleic Acid MetahoUsin.--•A'*inin 
synthesis is knowm to be turned off in all parts 
of the resting seed. One reason for this mii’Jit 
be the unavailability of the mRNA which is 
considered to be activated during imbilhtionJ’^ 
Our observations (Table 11) also shmvtnl a 
significant rise in the RNA content of \vlu‘at 
seeds after imbibition. 

Table I 

Statistical evaluation of percentage nitrogen in 
germinating wheat seedlings treated irith 
varying concentrations of boric acid and hora.v 


Treat ni (‘11 ts 



Control 

Boric ncicl 

r* 

nr.i\ 



0-\2r^% 

0*2."0% 

0*12.V'; 

; 0-25 gr 

Gerpnni' 

0*828 

1*JC4 

0*989 

0*914 

0-819 

shoots 

S.O. 

.. 

0.1258 

0*0081 

0*1820 

U*12^3 

t value 

.. 

3*253 

4-090 

0*759 

u*r>'»o 

Cermifta- 

0*540 

0-504 

0-454 

0*402 

0-d29 

iiftsf 
r u ts 

SD. 


0-096’) 

0*0043 

0*0731 

0*07U 

t value 

• • 

0-700 

3*010 

1*988 

2 H U 


1 . Each value repr*>sents a mean of six repic itions 
2 Si nificant at level wnen/jo as compart"<l to 
contro ^2-23. Hijihly sitjnifi-ant at 1 % level win n 
tin as compared to eont-ol 5^* 3*17. 

Maximum ribonuclease activity was 
bited by 0*125% boric acid-ti'catcd wheat kcm 
B oth boric acid and borax were found to 
activate ribonuclease at all concentrat itm:’. 
Simultaneously, there was an increase in 
RNA content of wheat seeds with increasing 
boron concentrations. At 0-125% concentration, 
both boric acid and borax were found to 
depolymerise RNA to the maximum, probably 
to be transported as nucleotides to meri.stt*- 
matic tissues. Therefore, the seeds treated with 
0*125% boric acid and borax were foupd to 
contain the minimum amount of RNA. 

Studies in the shoot tips of the germinating 
seedlings (Table II) showed that both boric 
acid and borax enhanced the ribonuclease acti¬ 
vity as compared to that in the control plants. 
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Table II 

Changes in RNAj ribonuclease activity and rihonucleotides in germinating wheat seeds and 
shoot tips treated with varying concentrations of boric acid and borax 

'I rcJ’tmeiits 

Scec's Shoot tips 

Hor c add Borax Contr 1 Boru: acM liorax 



D.r. 

Get. 0-l2.)% 

0-25% 

0-126% 

0-25% 


0-l25/r 

0-2.i% 

o-mre 

0-25% 

Ribcnuclfcic 
ad 1 f/ig./mg. 
ot acttn.ie 
powder) 

240-00 

; 62-61. 266-00 

304-00 

229-33 

239*33 

225-35 

295-73 

3:)i-:>o 

334-36 

607-04 

Unit RNase 
acnviiy 

0*00 

6-00 20-00 

15-09 

17-00 

12-09 

25-00 

33-00 

33-00 

30-00 

34-00 

Fr e Ribo* 
nudc*t /tides 

28-33 

24-14 21-06 

22-14 

20-75 

22-14 

10-00 

15-23 

lC-42 

13-Sl 

17-61 


nudc*t /tides 
(ug./mg. of 
acc ton;^ 
powiier) 

D.jr, : Dormant, Gtr. : Germinating. 

The activity of this enzyme was found to in¬ 
crease with increasing concentrations of boron 
compounds. A simultaneous increase in the 
RNA content and ribonuclease activity with ail 
the concentrations of these compounds was 
very intriguing. On the basis of these obser¬ 
vations, the present authors support the sug¬ 
gestion put forward by Barker and Douglas 
that the ribonuclease of the growing tissues is 
involved in the synthesis of RNA. 

The values of ribonucleotides were found to 
increase with increasing concentrations of boric 
acid and borax in the case of young shoot 
tips. An increase in ribonuclease activity duo 
to boron treatments could not be responsible 
for an increase in ribonucleotide concentration 
because of a simultaneous rise in RNA levels 
in shoot tips. Boron, therefore, seems to play 
some role in ribonucleotide biosynthesis, 

A decline in ribonucleotide concentration in 
boron-treated seeds as compared to the control 
seeds showed that more ribonucleotides were 
probably transported from seeds to actively 
growing tLssues for RNA synthesis. 

Conclusion 

Wheat seeds soaked in 0-125% boric acid for 
four hours take one-fourth time to reach 100% 
germination as compared to the control seeds. 
This treatment is also optimum for significantly 
mobilising nitrogenous hydrolysate^ from ger¬ 
minating seeds to young shoots as well as for 
promoting maximum shoot growth^ 

Boron treatments also increase ribonuclease 
activity which seems to help in the biosynthe¬ 


sis of RNA in young shoots. An accumulation 
of ribonucleotidss in boron-treated shoot tips 
shows that the element might be involved in 
ribonucleotide biosynthesis. 
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MOLECULAR CONSTANTS OF 
TUNGSTEN HEXACHLORIDE 
“ MOLECULE 

The vibrational spectrum of tungsten hexa- 
chloride molecule was reported recently by 
Evans et aU and the assignment of the funda¬ 
mentals was made on the basis of octahedral 
symmetry of O;^ point group. In the present 
paper, we are reporting the force constants, 
calculated by the use of Urey Bradley and 
valence force potential functions;. The sym¬ 
metry co-ordinates and the corresponding 
potential and kinetic energy matrix elements 
are the same as given by iCim et aZ.- and. 
Nakamoto.'^ The results are given in Table I 


along with observed and calculated frequen¬ 
cies. 

The mean square amplitudes are calculated 
by the procedure outlined by Cyvin.* The ek'- 
ments of the ^ matrix are obtained by solving 
the secular equation | ^ G — E A K | — 0. 
Following the method of Morino and Hirota/'^ 
the mean square parallel < AZ- > and per¬ 
pendicular < A X- >, < A > amplitudes of 
vibration are also calculated and are presented 
in Table II. 

Using the molecular parameters and observed 
vibrational frequencies, the thcrmodynatnic 
properties are caliculated for an ideal gas state 
at one atmosphere pressure for twelve difftn-emt 
temperatures and are listed in Table TIT. 


Table I 

Potential energy constants of tungsten hexachloride molecule^ 


F-matrix 

elements 


Potential energy constants Vibrational frequencies 

- -1 

G.V.F.F. U.B.FF.-- 

(m.dyne/1) (m.dyne/lj Observed Calculated 


Fii=3-447 

fd =2*297 

K = 2*241 


408 

408 

Fo. = 2-033 

/dd =0*241 

n= 0*147 

'0 

312 

312 

F 33 = 2-080 

fdd -0*217 

F = 0*212 

flu 

367 

307-0 

F 34 = 0-200 

fa =0*140 

F'=-0*123 


165 

1 ;4-o 

F 44 =0-930 

faa =0*091 


ho 

206 

200 

F55=M32 

/■aa=-0*041 


f2U 

97 

97 

Fes =0-502 

fda =0-044 



nv—Cl distance=2-26 A and a = 90^. 


Table II 

Mean square amplitudes of vibration for tungsten hexachloride at 298-16'’IC. 


S matrix 
elements 

ff elements 

Atom pair 

Mean square parallel and perpendicular 
ampKtudes 




<AZ=> 

<AX2> 

<AY-) 

211=0*001547 

(Td = 0*005802 

W-Cl 

0-005803 



222 = 0*(0c3t;9 

add =~0*C00142 

(bonded) 

0*001463 

0*001463 

233=0*009490 

add =~0*0036S7 

Cl....Cl 

0*007610 



234=0*000485 

aa = 0*0048 74 

(non-bonded) 

0*007405 

0*004734 

244=0*001258 

a da =-'0*000243 




2&5=0*0039I1 

263=0-008490 

a aa = 0*001808 
aaa- 0*000482 

CI~W—Cl 

0-004230 

0*001955 

0*001955 

2 . cr, (ATr), (AX-) and (AY^) have ;he 

saine meaning as 

in Kference 4, 
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Table III 

Thermodynamic properties for tungsten 
hexachloride molecule 


o 

H 

(ir-TSl/T 

iOO 

21*81 

200 

31 *05 

273*10 

33*77 

298*16 

34-:!2 

300 

34-sr. 

4ii0 

3.-)-70 

5li0 

36-45 

6<'0 

36-83 

700 

3 7-1)7 

800 

37-23 

iOO 

37-33 

1000 

37-41 


~(F°-E?,)/T 


13-50 

20-33 

23- 05 

24- 50 
24-58 
2>24 

29 - 03 

30- 27 

31- 21 

31- 98 

32- 54 
33*01 

F° free energy, 




52*09 

65-18 

64*25 


7!*18 

94-83 

73*22 

97-72 

73*50 

98-07 

80-98 

108-23 

8.*30 

ll()-36 

92*62 

122-89 

97*19 

128-40 

101*65 

133-63 

I05*2i 

137-76 

108*64 

141-65 


S'' (ntnpy, CJ 


heat co.itent, 

belt capacity and Eq is the energy per gram-mnl of the 
perfect gas at T=0. Principal movements of inertia 
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ESTIMATION OF DOWN-COMING 
LONG-WAVE RADIATION OVER INDIA 

There is continuous need for assessing down- 
coming long-wave radiation R in many 
problems like energy balance studies at the sur¬ 
face. So precise methods for determining long¬ 
wave radiation at the earth’s surface from clear 
skies have been developed with the use of 
radiation charts constructed by Elsasser (1940 
and. 1942) and of net radiometers by Gier and 
Dunkfe (1951), Schulze (1953), and Funk 
(1959). It is sometimes necessary to make 
retrospective estimates of radiation from climato¬ 
logical data and it is likely, for some time to 
come, that radiation surveys over the ocean and 
laud surfaces will have to rely largely on esti¬ 


mations based on the usual surface meteoro¬ 
logical observations. 

In the present note, the authors have evaluat¬ 
ed the down-coming long-wave radiation from 
the atmosphere at the earth’s surface over India 
(ten stations) from January 1964 to December 
1964, with the aid of radio-sonde data for clear 
days, using the second revised Elsasser radia¬ 
tion chart. These observations, some 85 in alb 
arc utilised and presented graphically in Fig. 1. 
The regression of R on in Fig. 1 is : 



0-50 “0 54 0 58 " 062 0 66 0 70 “ 0-76 0 78 ^ 082 

Black body radiation at screen temperature or-T*(iy min"') 

FIG. 1. Relation between incoming long-wave radiation 
and black body radiation. 


R= 1-104 — 0-219 langlcys per minute (I'l 

The coxTclation is 0-99. The scattering of points 
from the regression line in Fig. 1, which in any 
case is not highly significant statistically, might 
be interpreted as meaning that the conditions 
at all the stations are not similar. It will be 
noticed, however, that the observations refer 
to all the stations with .fairly distinct tempe¬ 
rature regimes. The deviation in the regression 
line may therefore be real, the overall line of 
best fit being not straight but slightly curved 
and concave upwards. However, the strong 
dependence of R on T makes it comparatively 
independent of vapour pressure, as found in 
the observations, is thus confirmed. The depend¬ 
ence of R on T, which the analysis has shown 
to be virtually complete, must, of course, find 
its explanation in the properties of the absorp¬ 
tion spectral of water vapour and carbon 
dioxide. 

Formula (1) may be written as 
Rrr 1*104 - 15-278 milliwatts (2) 

It is similar to that of Swinbank (1963) for¬ 
mula with different regression constants. Swin¬ 
bank pointed out that this relationship will 
hold good upto considerable heights. The 
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authors have verified the formula (1) at 
850 mb. level for all the stations. The results 
are presented in Table I. It shows that the 
relationship (1) permits the estimation of in¬ 
coming long-wave radiation at 850 mb. level 
with reasonable accuracy. The evidence pre¬ 
sented in this note leads to the conclusion that 
formula (1) presents a good estimate of 
R for energy balance studies. Formula (1) 
may be less reliable when there is a strong 
lapse or inversion. 


Table I 

Verification of incoming long-wave radiation 
at 850 mb. level 


Stations 


Upward 
black b «dy 
radiation 

R 

calcn'ated 

from 

eon. 

(11 

R 

estimated 

from 

Elsasser 

chart 

Error 

in 

per cent. 

Ah'n^daliad 


0-o69 

0-409 

0-418 

• -2 

AlUhahad 


0*530 

0-:’66 

0*37.3 

— 2 

Barg-aJore 


n-5n.5 

0--.'03 

0*417 

-3 

Bo' 1 . hay 


0*63) 

0*486 

0-475 

+ 2 

Cal iitti 



0-400 

0*396 

+ 1 

Gaiihiti 


0*528 

0*164 

0*369 

-f 

lo:lhp»ir 


0-674 

0*'2-) 

0-52i 

41 

New D Ihi 


0*084 

0-.3‘;6 

0-‘23 

+ 2 

P«»n Hla’r 


0-593 

0-436 

0*4 4 

+ 3 

Tr.vandtum 


0-600 

0-443 

0*4.39 

-f-l 


Nile: Ail vnlaes e^pre'^s^d in 'an^iev'i p-r minute. • 
T«A!)solate timpjritirc ® J. a-=sSt:fui’.s con^tunt. 
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MIXED LIGAND COMPLEXES OF 
RIS-ACETYLACETON^TO MANGANESE 
(II) WITH NITROGEN DONOR 
LIGANDS 

Divalent manganese ion has a symmetrical 
half-filled 3 non-bonding shell and forms 
usually hexa-co-ordinated complexes. Several 
adducts of acetylacetonates of Co (II), Zn(II), 
Cd(II) and Ni(II) with nitrogen donor ligands 


were reported earlier.i-'^ This conimunicalir^n 
describes some hexa-co-ordinatcd complexes of 
the type Mn(acac) 2 Lo where L is pyridine, 
y-picoline, 3 : 5-lutidine, quinoline or iso- 
minoline. 

The previously known bis-acctylacetonato 
nanganese (II) has been prepared as a yellow 
compound by reacting an cthanolic .solution of 
manganese chloride with acetylacetone in 
stoichiometric ratio followed by the add lion 
of required amount of ammonia. Analysis of 
the compound corresponded to the composition 
Mn(acac) 2.2 H^O. I.R. spectrum if this com¬ 
pound shows a broad absorption l)and at 
3525 cm.-"* indicating the presence of co¬ 
ordinated water, Diaquo bis-acclylacetonatn 
manganese (II) was inivicdiaiely dissolve‘d in 
different nitrogen donor ligand.o separately by 
warming. On cooling the resulting solution:^ 
yellow crystalline compounds separated out. 
They were filtered, washed with ethanol and 
ether and dried in vacuo. The purity of the 
isolated compounds was establifhed by estimat¬ 
ing the metal by standard method. The (‘on- 
ductance measurements were carried out using 
a Toshniwal conductivity bridge and magnetic 
susceptibilities were determined on .sol id 

specimens using Gouy method. I.R. Spectra 
were recorded using a Unicam SP-200 spe(‘lro- 
photometer with specimens mounted in Nujol. 
Analytical, conductance, magnetic suscepti¬ 
bility and I.R. spectral data arc shown in 
Table 1. 

The yellow diaquo bLS'-acetylaccdonato 
manganese (II) turns brown fairly rapidly 
presumably due to oxidation on exposure to 
air. However, these mixed ligand conudexes 
are more stable than Mn (acac).. . (H.,0).. 
Earlier, Graddon and Moeklcr reported^ a 
pyridine adduct under different preparative 
conditions. Some hexa-co-ordinated complexes 
of fhp tynp Mnfaeac) J;. whe^e L ? ' IvVPndnle 
ligand were also reported by Syamal« and 
Dwyer & Sargeson.'^ 

All the complexes reported now are fairly 
soluble in acetone in which medium they 
are non-electrolytes. These compound.s are 
paramagnetic ind'eating the presence of five 
unpaired electrons. Thus they are spin” free, 
octahedral complexes of manganese (IT) in- 
volvmg the use of 4s4pHd^ hybrid orbitals for 
bonding. 

• The I.R. .^^pectral data show definite shifts 
in the C-O and C-C ab^'orntion bands by the 
introduction of the heteroligands. This aspect 
was discussed in detail in an earlier paper.'* 
These shifts and the modification of the ligand 
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Table I 


Analyses, melting points, conductance, magnetic susceptibility and LR.. spectral data for 
mixed ligand complexes of manganese (II) 


Compound 

Colour 

and 

Lirm 

M P. 

% Manganese 

Found Reqd. 

Kc// 

(RaI.) 

(mhos) 

O 

1 

o 

f (C-O) 

(acac) 

• • • • 





,, 

1628 s 

1653 s 

^ln (acac)2 21120 

Mn acac) 2 La where L is 

** 

•• 

.. 

•• 

•• 

1615 s 

1528 s 

pyr (Jitie 

Yellow rrystalline 

m 

13*11 

13*33 

6*08 

0*5 

1602 s 

1523 s 

7 'picoline 

.. CO. 

112 

I1.S)2 

12*51 

5*78 

U*6 

16 *7 vs 

15j8 vs 

15 : o-iuii ine 

.. do. 

130 

11-23 

11*77 

6*9;5 

8*6 

1598 s 

15-'U m 

Qi.ino lae 

.. Diep yellow crystalline 

120 

lO'-SS 

10-75 

5*9:5 

1*6 

l.'iSO s 

1523 m 

Isu quiii<»line 

.. do 

110 

1(1-31 

10*75 

5*72 

0*4: 

15j5 s 

1518 s 


s—.‘harp, vs—ver}’ shaip, n.—n^ediuiti. 


absorption bands (not shown here) indicate 
the bonding of the heteroligand to the metal. 
This; fact coupled with the analytical data and 
the absence of the absorption band due to co¬ 
ordinated water in the I.R. spectra definitely 
shows hcxa-co-ordination in these complexes. 
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SYNTHESIS OF 
4. e-DIMETHYLXANTHYLETIN 

Xanthyletin (II a), a naturally occurring 
benzo dipyran-2-one occurring in the varied 
species of the plant kingdom^ which includes 
Luvanga scandens (Kakla), a plant widely 
used in Hindu medicine,was synthetically 
obtained in very poor yield- in the condensa¬ 
tion of 7-hydroxycoumarin with 3-methyl-but- 
l-yne-3-ol together with its angular isomer 
Seselin which is the major product in the 
reaction. Recently, its synthesis from 6, 7- 


dihydroxanthyletin3'4 is also reported.4-5 In 

the course of our work on chromenes an elegant 
synthesis for 4, 6-dimethylxanthyletin (II h) is 
developed from easily accessible 7-hydroxy- 
4- methylcoumarin. 

7-Hydroxy-2, 2-dimethyl-2H-chromenef^ (I) 
was prepared in excellent yield by the reduc¬ 
tive cleavage of the benzyloxy group of 
7-benzoyloxy 2, 2-dimethyl-2H-chromene‘^ (this 
is obtained in good yield from benzyl ether of 
7-hydrox.y-4-methylcoumarin by the action of 
methyl magnesium iodide) by catalytic hydro¬ 
genation over Raney Nickel at atm. pres¬ 
sure, which is found to be far better method 
than the one reported for debenzylation.^* 
Condensation of (I) with ethyl acetoacetate in 
presence of anhydrous AlCl^ in PhNO^ fur¬ 
nished a good yield of 4, 6-dimethylxanthyletin 
(II b) [4. 6, 8, 8-tetramethyl-2 H, 8 H-benzo 
(1, 2b; 5, 4-b') dipyran-2-one] crystallised 

from ethanol as needles m.p. 172-73° ; Found C, 
75-0, H, 6-6; Ci^fH^^jOs requires C, 75-0 and 
H, 6*2% ; U.V. absorption 225, 263, 

300 (shoulder), 348; (log. e 4-84, 4*75, 4-12, 
4-58). The condensation could also be effected 
with HoSO.j (80%) and also with BF,, in ether, 
but the yields were comparatively low. The 
possibility of a 2-methyl-7-pyrone ring for¬ 
mation was eliminated as II b failed to give 
any styryl derivative on treating with benzal- 
dehyde and NaOEt in EtOH, a characteristic 
reaction of 2-methyl-7-pyrones.7 

The linear constitution for II b that is assign¬ 
ed is based on NMR spectrum which showed 
signals at 5 T4 (6H, S, gem-dimethyl at C-8), 
2-1 (3H, S,=5' - Me at C-6), 2-4 (3H, S,* - Me 
at C-4), 5-5 (IH, S*, at C-7), 6*1 (IH, S* at 
C-3), 6-7 (IH, S, at C-10) and 7-3 (IH, S, 
at C-5). The singlets for the aromatic protons 
with 5 at 6*7 and 7*3 rules out the other alter¬ 
native possibility of the angular structure due 
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to condensation in position 8 of (I) • Had it been 
angular structure then there would have been 
doublets for the aromatic protons (at C-5 and ^ 
C- 6 ) due to vicinal coupling. U.V. absorption 
values also closely agree with those reported 
for xanthyletin^' (11 a) (A|U,;°^ 266, 348 , log ^ g. 
4-34, 4-15). ^ 

I II ' I^Me 
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Catalytic hydrogenation of lib over Raney 
Nickel at 45 lb. pressure gave 4, 6 -dimethyl- 
6 , 7-dihydroxanthyletin (III) in nearly 
quantitative yield (crystallised from ethanol as 
colourless needles, m,p. 155-56'’ ; Found C, 

74-4, H, 6-9: requires C, 74-4, H, 

6-9%. U.V. absorption 230, 328 (log e 

4*73, 4*92). Condensation of 7-hydroxy-2,2- 

dimethylchroman^ with ethyl acetoacetate in 

presence of H 2 SO 4 (80%) also gave (III) in 

very good yield as adjudged by m.p. and 
mixed m.p. of the two samples. 

The authors offer their thanks to Dr. T. R. 
Govindachari, Director, CIBA Research Centre, 
for NMR spectrum. 

Organic Chemistry F. M. Faquih. 

Research Laboratories, R. N. Usgaonkar. 

Institute of Science, 

Bombay-32, September 25, 1969. 


1. (a) Bell 1- C. and Robert'^on, A., J. Ghent, Soc,, 

1936, 6 7, 1828; (b) Bo?e, P. K. and Mookheijee, 
J. Ind Chem. Soc.. 1944,21, 181. (c) King. F. E., 
Hou>lry, J R. and King, T. J., /. Ghent, Soc.. 
1954, p. 1392. 


STUDIES IN HYDROXYTRIAZENES 

The successful use of 3-hydraxy-l, S-dipluvnyl 
triazene and its substituted derivatives in tho 
gravimetric and colorimetric determination^ ol 
Cu, Pd, Ni, Ti, etc., suggests, that the synthc*sis 
and examination of some analogous compounds 
may be profitable. Another observation- that 
3-hydroxy-1 -phenyl-3 -benzyltriazcnc impa r t,:> 
an indigo colour to feri'ic chloride solution and 
gives a brownish buff precipitate with Cu(II) 
led the present authors to synthesise otlu.'r 
analogous compounds and study their proi)erties 
and reactions towards metal ions. In this 
communication, ten hydroxytriazenes (repre¬ 
sented by the general formula I) 


i.-N-OII _ 

I 

prepared by condensing benzyl hydroxyl- 

amine with various diazonium compounds pri‘- 
pared from aniline or substituted anilines liave 
been reported, most of them for the first 
The ligands were prepared by adding dia- 
zotised aniline or its substituted derivative in 
thin stream to a freshly prepared solution of 
benzylhydroxylamine in 70% alcohol at ()■ V. 
under constant stirring. The pH of thi‘ 
reaction medium was adjusted to be near 5 by 
adding small portions of sodium acetate solu¬ 
tion (10% wt./vol.) at regular intervals. The 
temperature was maintained at 0 " C. by add¬ 
ing ice. All of the hydroxytriazenes got 
precipitated and were filtered, washed 
repeatedly with distilled water and dried in 
vacuum except in the case of the sulphonic 
acid derivative which was water-soluble and 
hence salted out of the medium with sodium 
chloride.' The ortho-tolyl derivative was a 
liquid and hence recovered by extraction with 
other, 
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component being S-methoxy-p-menth-l-ene (II). 
A supplementary experiment showed that the 
methyl ether of supposed structure (II) 
available from a-pinene and d-limonene were 


apparently identical.^-® 
j/OCHa 1 

j^OCH. 

/\ 

1 


\) 

I 1 

\/ 

j/OCHa 

j/OCHa 

1 . 

/\ 

/\ 

/\ 

(1} 

(HJ 

(111) 


In agreement with the observations of 
Royals, the reaction of d-limonene with 
methanol in presence of cone, sulphuric acid 
gave respectively the mono and diether frac¬ 
tions (1) b.p. 106-107-5V20 mm., and (2) b.p. 
124-127°/20 mm. Glc run revealed that the 
monoether cut was made up of essentially two 
components in the ratio 88 : 10 (peak area); 
the diether was homogeneous. 

An insight into the nature of the monoether 
fraction was provided by the i.r. and n.m.r. 
spectra. The principal bands in the i.r. spec¬ 
trum (neat) are the following: 850 (m), 

890(s), 1445(s) and 1645(w) cm.-i (> C=:CHo); 
805(s), 820(m) cm.-i (> C = CH-); 1365(s), 
1382(s) (doublet, gem-dimethyl); 1089 (broad), 
1120(w), 1140(s) cm,-i (-OCH^) .'J'-s The 

absorptions disclosing the di- and tri-sub- 
stituted double bond linkings' lend additional 
support to the fact that the monoether in 
question is essentially a two-component iso¬ 
meric mixture and that the ethers may be 
represented by structures (II) and (III). This 
is confirmed by the n.m.r. data. In the n.m.r. 
spectrum (CDCl.-j) the dominant peak is nt 
^4*53 (triplet, not well resolved, Co-H); other 
signals are at r 6*80 (singlet, —OCH^), t 7*97 
(doublet, hydrogens at C 3 , C 4 , C 5 and C^) and 
r 8*90 (singlet, —CH^); these assignments are 
in keeping with structure (II). On the other 
hand, if the peak at r 4-53 were due to C 2 -H, 
the ratio of this proton to the remaining protons 
should be 1 : 19 (total 20 protons). Integra¬ 
tion, however, shows a ratio of 1 : 32. The 
isomer (III), which is revealed by the signal 
centered at r 5*25 attributable to the end-of- 
chain methylene protons, may be responsible 
for this increased proton ratio. 

From the foregoing it is clear that the 
monoethers available from d-limonene are 
represented by structures (II) and (III). 


As regards the diether, the i.r. spectrum 
(neat) shows peaks at 1370 and 1388 cm.-"^ 
(doublet, gem-dimethyl) and at 1085 (broad) 
and 1140 cm.-^ (— OCH 3 ) ; there is no absorp¬ 
tion due to unsaturated linkings. The n.m.r. 
spectrum (CDCI 3 ) of the diether includes three 
distinct areas: (a) an unsymmetrical doublet 
centered at r 6*82 corresponding to 6 protons 
(--OCH 3 ); (b) a complex signal at r 8-35 

spread out to a width of 49 cps., corresponding 
to hydrogens at C^, C3, C 4 , C5 and C(} and (c) 
a singlet centered at r 8*88 corresponding to 
(~CH 3 ). 

The above spectral features are consistent 
with formulai (I) for the diether. 

Etherification. —Pure d-limonene [glc, single 
peak, 1-4720, 126-5° (c 1. CHCI 3 )] 

(40 g.), was added to a solution of cone, sulphuric 
acid ( 8 g.) in anhydrous methanol (38*4 g.) in 
a three-necked flask fitted with a reflux con¬ 
denser and a thermometer dipping in the reac¬ 
tion mixture. The flask was placed on a pyro- 
magnetic stirrer and the contents agitated for 
5 hr. at a temperature of 55-60°. It was cooled 
to room temperature, diluted with water 
(100 ml.), washed with saturated solution of 
sodium bicarbonate (50 ml.), again with water 
(75 ml.) and dried over anhydrous sodium sul¬ 
phate (yield 40 g). Rectification of the oil in 
Todd Assembly using 90 cm./25 mm. column 
packed with single-turn glass helices at 20 mm. 
pressure and a reflux ratio of 25 : 1 gave the 
following, fractions : (a) 12 g., b.p. 73-106° ; 

(b) 12*2 g., b.p. 106-107*5°, 1.46445, 

0*8919, (ct) ^.^^>-1-30*30° (c 2 , CHCI 3 ) ; (c) 1*8 g., 
b.p. 107*5-124°; and (d) 6*6 g., b.p. 124-127°, 
/7„25 1-4535, d 3 o’^<> 0*9279, (a)^'J«± 0° (c 2, CHCI 3 ). 

Analyses of fractions (b) and (d):—1. Glc 
run : The chromatographic apparatus used was 
F & M Model 700-1199 F. The recording 
parameters were : Column dimensions : length 
6 ’, id. 1 "; Stationary phase: 10% silicone 

rubber SE30 on 80-100 S ; Carrier gas : Nitro¬ 
gen ; Inlet pressure : 60 psi ; Column tempera¬ 
ture : 132° ; Chart speed : i'Vmin. Amount of 
oil: 0*8 Atl. 

Result : Fraction (b) two major peaks. 

Fraction (d) single peak. 

2 . I.r. and n.m.r. data as discussed above. 

We are indebted to Minute Maid Company, 
Plymouth, Florida, for a generous gift of d- 
limonene and to Mr. K. C. Nainan and 
Dr. K. K, Sugathan for the n.m.r. and i.r. 
spectra. 
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PREPARATION OF SOME 
BEN2HYDROLS-a-D 

OuR interest in the kinetics of the oxidation of 
some substituted benzhydrols by one or two 
electron-abstracting reagents necessitated the 
preparation of deuterated analogues to study 
the primary kinetic isotope effect and the 
effect of substituents on the extent of C-H 
bond rupture in the rate-limiting step. Using 
a modification of the method of preparation of 
protiated benzhydrols.,’ wo have been able 
to prepare benzhydrol-a-D (85 ±: 3% deute¬ 
rated) and l-(p~chlorophenyl) 1-phenyl 
methane-l-ol-a-D (88 ±: 3% deuterated) as 
analysed by NMR. The method is very simple 
and easily adaptable in ordinary laboratories. 

The preparation has been done in all-glass 
apparatus having quickfit joints. In a 200 ml. 
erlenmeyer flask fitted with a calcium chloride 
guard tube are taken DoO^' (30 g.) and pure 
anhydrous ethylacctate (100 g.). The hetero¬ 
geneous solution was stirred magnetically and 
freshly-cut sodium pieces (10 g.) were gra¬ 
dually added so that the temperature of the 
reaction mixture did not rise appreciably. After 
complete addition of sodium, the guard tube 
was replaced with a double-walled, water- 
cooled reflux condenser fitted with a guard 
tube and reaction mixture was heated till half- 
an-hour after the two layers of the reaction 
mixture had di^^appeared. Pure dry benzo- 
phenone (10 g.) and dry zinc dust (10 g.) were 
added to this stirred solution and heated at 
80-90° C. for two hours. The solution, after 
cooling, was filtered at the pump and the resi¬ 
due was washed with 10 ml., portions of alco¬ 
hol. The filtrate was poured over crushed ice 


and acidified with concentrated hydrochloric 
acid (10 ml.). The separated solid was filtered 
at the pump and purified by passing through 
a column of neutral alumina:|; using petroleum 
ether (40-60°) as the eluent. The yield of 
deuterated bcnzhydrol was 60-6276, m.p. 68- 
(D content by NMR was found to be 85 rt 3%). 

1 -(p_chlarophenyi) 1-phenyl methane-1- 
ol-a-D was prepared as above from p-chloro- 
benzophenonc, yield 60~627j, m.p. 60-62°, (D 
content 88=t3%). 

We are thankful to Prof. G. V. Bakore, for 
providing facilities, and to Prof. Kanckar, for 
the NMR analysis. One of us (R. S.) is thank¬ 
ful to the University Grants Commission, for 
a financial grant. 

Dept, of Chemistry, Ramashanker. 

M.B. College, University K. S. Suresh. 

of Udaipur, Udaipur, India, 

September 25, 1969. 
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1. Vogel, A. I., In Allemenia*'y Practical Organic 
Chemistry Longmans, Green & Co,, New York, 
1958, p 314. 


MESOLITE FROM POONA 

The mineral mesolite has long been reported 
under the group of secondary minerals in the 
Dcccan Lavas in the Manual of Geology of 
India and Bu.rnia.-'" Its prcci5‘e occurrence a! 
and aruiind Poona ha.s been reported by Sowani 
(1953) and he liais also given its optical pro¬ 
perties. A detailed account of the chemical 
characters, optical properties and crystal struc¬ 
ture along with X-ray data has been made 
available by Dex'r and others (1962). Mr. Bel- 
sarc’s article (1969) on mesolite is likely to 
give a false impression that Sowani and Phaclke 
(1964) have described mesolite, etc., a.s natro- 
lite. It may be noted that the article referred 
to by him is about the mineral apophyllile and 
the term na/trolitc, while giving the associa¬ 
tions of apophyllito, has been used as a group 
name for the fibrous zeolites. 

Belsare has stated that distinction between 
mesolite and scolecite on the basis of chemi¬ 
cal studies affords an easy identification. But 
a replacement of the type Ca ;=5: Na^, is pos¬ 
sible and from the chemical analyses of meso¬ 
lite. by Deriu (1954) and the one by Antonin 
(1942), it will be seen that poverty in lime or 
soda cannot be taken as a criterion for the 
distinction between the two minerals. Further, 
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Belsare has gone too far in his argument that 
natrolite is unlikely in the lime-rich para- 
genesis as Poona. One fails to understand if 
such paragenesis has ever been delineated. 

Zeolites have been subdivided into three 
groups on the bases of their structure and 
morphology. The natrolite group includes the 
fibrous zeolites such as natrolite, mesolite, 
scolecite, thomsonite, gonnardite and edingte- 
nite. These minerals have a similar structure 
where linkages of tetrahedra are more nume¬ 
rous in one crystallographic direction than in 
the plane at right angles and hence have a 
fibrous growth. 

The primary distinction between the fibrous 
members may be made on the basis of their 
optical characters (Deer et al.) and their pre¬ 
cise identification from the study of powder 
patterns of X-ray diffraction. Though, the 
optical characters of mesolite are likely to show 
a change on dehydration its structure remains 
the same. 

Fergusson College, A. V. Phadke. 

University of Poona, 

Poona-4, October 3, 1969. 
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OCCURRENCE OF THE 
APHIDOPHAGOUS SYRPHID FLY 
SYRPHUS LATIFASCIATUS, MACQ. 
(SYRPHIDAE : DIPTERA) 

IN SOUTH INDIA 

Though numerous species of adult Syrphids. 
(Order : Diptera) have been described by 
Brunetti (1923) from the standpoint of taxo¬ 
nomy , literature on the biology of Indian Syr- 
phids is scarce. Information on the life-habits 
of especially the aphidophagous Syrphids may 
prove useful in the biological control of aphids. 

The author has found Syrphus latifasciatusj 
Macq., to be a commonly occurring aphidopha¬ 


gous Syrphid in the plains of South India. 
Brunetti (1923) described the adult of Hun 
species from a specimen colleclecl at Simla. 
Bibliography of literature does not show rt*])oii 
of this species from South India. From tlu' 
author's field observations of this Syrphid (I> 
for two years, it is noted that tile fiy is com¬ 
monly seen from November to February, 
during winter in Soutii India. 1’Iu‘ larva “f 
this Syrphid is a predator on aphids and tlnna*- 
fore it provides an ellectlvc cheek on tiu‘ in¬ 
crease of aphid population in nature. 

The larva of S. laiifasciatu.^ .ft'eds avidly tin 
aphids infesting useful crops like brinjal, chil¬ 
lies, knolkol, garden beans, giiricidia, eitni;; 
and cholam. Aphis craccivora, Taxathera citr}- 
cidus, A2)fvis gossypii, and Myzijs penicev ar<‘ 
the common aphid spt'cies consumed by th< 
Syrphid larva. 

The full-grown larva of tlu‘ Syrphid ily is 
about 10-12 mm. in length. It is U‘af-grtM-n in 
colour with a white streak along tht‘ mid-dor¬ 
sal line. The colouration harmoni/.t^s with tiuil 
of the leaf surface, on which tiie larva load, 
a sluggish life. As described l)y Hhatia (Ih.Hh) 
in his study of Syrphid larva* of (tmihridiu*. 
England, the mode of food capUirt* and (‘(‘od. 
ing by the aphidophagous Syr))hi{i larva i, 
characteri.stic. Anchoring: its broad hind end 
the siubstratuni, the larva raises and .strike: 
out its anterior end in all directions i ) 



Fig. 1. Arro\v.«^ indicate Uvo larva* of Syrfhfs laitft, 
iiaiiLs amidst a colony of aphids. 

The aphid that comes into contact with tht? 
anterior end of the predator is entangled in 
the sticky saliva. Then, by the action of the 
mouth parts, the entire soft parts of the victim 
are sucked out and the empty skin i.s di.'-*carded. 
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The f^cal matter of the Syrphid larva dries 
up as black patches on the leaf surface. Often 
occurring along with other aphidophagous in¬ 
sects like the larvae of Coccinellidse and Chryso- 
piclse the Syrphid larvae are responsible for 
a heavy destruction of aphids. Unidentilied 
Hymenopterous parasites have been recovered 
from some of the larvm of S. latijciscictius. 

The puparium of the Syrphid is oblong in 
shape and is generally fastened to the undei — 
surface of the leaf. The adults are found hover¬ 
ing about flowers. Hovering flight is a dis¬ 
tinctive feature of the members of Syrphidss. 
The files reared out of puparia could be main¬ 
tained alive for about a week in the insect 
cage on 20% sugar solution supplied in a wad 
of cotton. 

Thanks are due to the authorities of Pachai- 
yappa’s College for facilities and encourage¬ 
ment. 

Dept, of Zoology, N. P. Kalyanam. 

Pachaiyappa’s College, 

Madras-30, India, December 18, 1969. 


1. TJhiitin, M. T., Pa'a^ii 10^10 31, 78. 

2. lii'UMftci. It., '/'>/<» J-'auna t‘f IWittJt inata (IHp'.era), 

iy23, 3, r:4. 


WAK OOr.DMANNT (BLEEKEP) 
(PISCES : SCIAENIDAE): A NEW 
RECORD FROM INDIAN WATERS 

During a situdy on scicenids of the Plooghly 
Estuary, nine specimens of Wak goldmanni 
(Bleckcr), a species hitherto unreportod from 
Indian waters, were collected in March, 1969. 
The species is known to occur only from the 
East Indies and the Philippines (Fowler, 
Weber and de Beaufort,Hcrrc*>). 

The structure of the gas bladder and the 
nature of mand.bular teeth discount the 
inclusion of “Coruina” goldmanni in any of 
the genera to which it was earlier assigned 
by previous workers (Blocker,Gunther,** 
Fowler,Weber and de BcauforD and Herre*"*)- 
^‘Corvina"' goldmanni Bleekcr has a hammer¬ 
shaped Otolithini gas bladder and this, the 
terminal mouth and differentiated teeth in both 
jaws place it in the genus Wak Lin, 1938. A 
description of the species based on the nine 
examples measuring 78-113 mm. in standard 
length, is given below : 

Wak goldmanni (Bleeker) Comb. Nov. 

CoTvina goldmanni Bleeker, 1854, 7, 371 ; 
Scicena goldmanni Gunther, 1860, 2, 293 ; 


Pseiidoscicena goldmanni Bleeker, 1877, 9, 

Fig. 5 ; Argyrosomiis gold^iianni Fowler, 1918, 
70, 43 ; Johnius goldmanni Fowler, 1933, 12, 
387 ; Pse.udoscicena goldm.amri Weber and de 
Beaufort, 1936, 7, 507. 



FIG. 1 


D.X. 1 + 27-28 ; A. 11 + 7 ; P. 17-18 : 
L.I. 47-52 ; L. tr. 4 - 5 / 9-12 ; G.R: 5-6 + 11 - 12 . 

Body depth 25 * 0 - 35 - 2 ; head length 30 * 6 - 
38 - 7 ; eye diameter 9-5 11 - 4 ; iow'cr jaw length 
15 - 4 - 16 - 3 ; maxilla length 14 - 1 - 15 * 9 ; second 
anal spine length 9 - 5 - 12 - 8 ; all in percentage 
of Standard Length. 

Body oblong, compreased. Mouth terminal, 
oblique; maxilla extends upto the posterior 
margin of eye. Snout blunt, its margin entire, 
Preopercle denticulate. Snout without any 
pore, lower jaw with live pores at symi)hysi.s. 
Villiform teeth in botli Jaw.s, outer row of 
upper jaw and inner row of lovvt'r jaw enlargi'd, 
not as canines. Cycloid scales on lusid, ctenoid 
on body. Dorsal Ksihnc's w(\'ik, 4t.h longesd. 
Anal originates oi)pQMle 11 th-12th dorsal ray, 
second anal spine moderate, 2/.3rd of the first 
ray. Gas bladder harnmcr-sbai)ecl Otolithini 
form, with 13-14 pairs of arl)oresc(‘nl - 

ages. Sonific muscles pre.^ent in males only. 
Back dull brown, below whitish. Spinous 
dorsal black; soft dorsal, ana] and caudal 
dusky. 

Our specimens agree well with Bleeker’s"* 
figure and Fowler’.s*" description except in 
having a lower gill raker count (5 6 |« 11-12 va. 
8 -k 12). 

The authors arc thankful to Dr. A. P. Kapur, 
Director, for encouragement and to Dr. A. G. K. 
Menon, Superintending Zoologist, Zoological 
Survey of India, for helpful suggestions in the 
preparation of this note. 

Zoological Survey of India, P. K. Talwar. 

Calcutta-13, Asha Joglekah, 

September 8, 1969, 
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EXCHANGE FIGURES IN MITOSIS 

Exchange figures, especially qiuadriradials in 
sematic cells, have been reported to occur occa¬ 
sionally. Patau i found two in 6,000 meta- 
phases ; James German- has discussed his 
findings on 21 quadriradials from a study of 
some hundreds of metaphases over a 4-year 
period. The rarity of their occurrence and the 
recent hypothesis of somatic crossing-over in 
mammalian cells, prompts this reporting of 2 
cross-like exchange figures (quadriradials) in 
over 2,000 metaphases in a period of 2 years. 

First exchange figure (Fig. 1) was from a 
normal female, aged 30 years, the sib of a 
woman under investigation for habitual abor¬ 
tion. The cell showing this exchange figure 
was the only abnormal one. Analysis of the 
other spreads showed a normal 46/XX karyo¬ 
type. Out of the 30 spreads read microscopi¬ 
cally, 5 shewed aberrations like chromatid and 
chremosome breaks and acentric fragmenhs. 
The karyotype of the one abnormal cell show¬ 
ed a deficiency for a pair in the C group, 
apart from the quadriradial which appeared 
to be made up of 2 homologous group C 
chromosomes. 

)C 11 U )i )[ 

liimiiwuMD 
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FIG. 1 

The second exchange figure (Fig. 2) was 
from a female aged 32 years with a history of 
6 repeated abortions, Fifty spreads were syste-, 
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matically scored for breaks, act'iilric Irag.nuvd,-., 
etc. A total of 28G' (14 in 50) alK'rrations wer** 
found Out of these, 8 cells showed acHUitrir 
fragments, large and .small. OTie large* one;-, 
were invariably tagged on to a B or C clironio- 
seme, while the small ones wc've olteii louiui 
free. No persistent deletion was si‘en that eould 
account for the presence of fragnu'nls. In tla* 
cell showing the exchange iigure, the d(‘ru*ii‘nc*y 
in karyotype was in A3. The quadriradial tliat 
took its place was made uo of 2 homologous 
chromesomes, equal in size* and other iValurt's 
to the ihird pair in group A. 




u 


Vi nil 






u 

f> 1 



FIG. 2 



Quadriradial exchange figures ncjrmally otnuir 
in meiosis and arc the basis for the* i)lu*no« 
menon of crossing-cver. Such cross-ove*rs in 
normal mitosis are rare. But Stern*’ has .shou n 
that they regularly occur in the* somatic et'd' 
of drosophila. The same in mammalian spe¬ 
cies, especially man, is .still in the* rc'alnt of 
conjecture. Certain environnK'iital agc'nts lik * 
■ionising radiation, virus and chemicals hav** 
been shown to increase the* freciuc'ucy of Ihrif 
appearance in mitotic cells.-' " Patau (lee. rit.i 
describes a normal female with two exdiatp^c 
figures in one cell and believes that oru* oi 
them, the quadriradial having eciuail ai'nu; 
could be the result of somatic crossing-ovtux 
James German (loc. cii.) has documented a 
.notable array of 21 such configurations in suf)- 
port of somatic crossing-over in nhro. 

From a* study of our cases, it sec'ms to in; 
that two points of view may be considerc*d. 
Firstly, the quadriradial formation could be on 
in vitro somatic crossing-over. As in meiosis, 
the exchange seems to be non-random, having 
taken place between homologues and as also 
observed by James German—the points of 
breakage and. union are near the secondax\y 
p onstriction. 
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The other observation of significance* was 
the increaised incidence of breaks. Hsu and 
Arrighi" believe that viral infections cause- 
breaks in chromosomes which they term “not 
clean”. These may unite in such transloca¬ 
tions. That the quadriradial in our cases may 
be a chance rejoining of broken ends is less 
plausible, because, they arc always between 
homologues and the exchange seems equal. 

The chromosomes involved always being 
homologues and their points of breakage 
almost identicajl, giving rise to well-balanced 
quadriradial figures, are strongly in favour of 
the hypothesis of somatic pairing and crossing- 
over. But as the quadriradials have been 
found in individuals with more than normal e/, 
breaks, which we know are due to some change- 
in mileu, one is tempted to wonder whether 
such somatic exchange could be taking place 
in vivo as the result of adverse environmen¬ 
tal agents. Their absence from direct bone 
marrow preparations further strengthens this 
view. ; 

Osmania Medical College, G. Sadasivan. 
Hyderabad, A.P., India, Lily N. Ebenf//kk. 

Septem.ber 29, 1969. 

1. Fatau, K.. Patholo^ie 196'!, 11, IKKk 
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3. Stern, C., 193G, Cited 1 y James Cemuui, 1004. 

4. Court Brown, W. M., Buck ton, K. IC and McLean, 

A S., LancH, lOrif). 1, 1239. 

5. Nichols, W, W., Levan, A. and Kihlman, Ik A., 

Cyiog;£7ieiic of Coifs in Culiuoo^ ICd. K. J. C. 1 lanis, 
A(:;tdemlc Press, New York, 1064, p. 255. 

6. Cohen, M, M., Marinello, M. J. and Back, Nathan, 

Scunce, 1967, 155, M17. 

7. Hsu, T. C. and Arriglxi, F. K., A/ Vi*ro^ 1965, 1, 07. 


Natd, Na.^wSO, mid Na^CO.. c'aeh at ;L()()(), :L.'“if)(), 
4,(J0() and 4,.5()0 ppm concc'iiti’ations prepared 
in Hoaglands nutrient solution upto 10 days ; 
the latter variety being slightly more salt 
tolerant.' Ascorbic acid content in the root 
and .shoot-lips of both the varieiit's was deter¬ 
mined by the method described by Chinoy 
ct aL~* using Beckman’s spcctrophotomctc'r, 
model B. 

The ascorbic acid (AA) content in lilt* sho(4 
of both the varieties was sliglitly more than 
ono-and-a-half limes greater than in their res¬ 
pective roots and the A A content of var. T-K);-: 
w-^as almost double that in variety Perfection. 
With NaCl treatment, in both the varieties 
there was a regular increase in AA level in 
the roots, whereas in the shoots there was a 
considerable rise in A A at 3,000 piim NaCI and 
then with further rise in salt concentration, 
the AA level wtmt down steadily. With sul¬ 
phate, however, there was a sudden rise in 
AA level at 3,000 ppm concentration in roots 
of both the vcirieties and then the* AA level 
declined with further rise in salt concentra¬ 
tion. In shoots, however, there was an initial 
fall at 3,()()() ppm. Na._;SO,| in T-l()3 and an 
initial steep rise in Perfc*ction, and then gra¬ 
dual rise Wiks maintained. With increasing 
Na^CX)., concentration, there was a steady and 
slow rise in the* shoots, wdiereas in the* roots 
llurc' wa.‘-, a considerable initial set-back at 
3,000 ijpm and tiien the rise was maintained. 

It i.‘- obvious from a compai'ison of the four 
graphs (Fig. 1) that in shoots at lngh(‘r salt 

A£COaoiC AGIO CONTENT OF PEA Ve’/fT- 1G3 


THE RELATIONSHIP BETWEEN SALT 
TOLERANCE AND ASCORBIC ACID 
CONTENT IN PISCIM SATIVUM L. 

VARIETIES I »S V i:i 
The increasing etTect of sodium chloride and 
sodium sulphate at moderate doses on ascorbic 
acid content in cabba.ge and raddish is on record.' 
Polyanskaya- also reported that sodium clilo- 
ride and sodium sulphate at moderate doses 
increaised ascorbic acid content in cotton plants 
and at higher doses the vitamin lovt*l decreas¬ 
ed, the decrease being greater with NaCl than 
with NaoSO.j. Agarwala*^ has also recorded in- 
•creaised ascorbic acid content in barley plants 
raised on alkaline soils. Since, in the above- 
experiments. different species of plants have 
been used, no conclusive relationship could be 
drawn. In the present experiment two varie¬ 
ties of pea. viz,, Perfection and T-163 were 
grown ip Petri-dishcs oyer filter-paper using 
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concentrations the AA content has gone on 
Increasing with sulphate and carbonate types 
of salinity but with NaCl it has decreased at 
higher concentrations, the peak being attained 
at a lower concentration. In roots, on the other 
hand, chloride and carbonate salts have gone 
on increasing AA concentration and sulphate, 
after recording a peak at 3,000 ppm resulted 
in a decline. Thus, a differing response of 
roots and shoots to salinity is obvious. Another 
fact is that, sulphate in the shoot of T-163 
and carbonate in the shoot of Perfection main¬ 
tained the AA levels at the bottom, whereas 
only carbonate is instrumental in the roots of 
both the varieties in keeping the AA level at 
the bottom. 

Another important fact that emerges from 
this study is that there is considerable rise in 
the A A levels of both root and shoot of variety 
Perfection which is salt-sensitive,'^ whereas 


r Current 
Science 

the variations in AA levels in variety T-lo3 
which is slightly tolerant to salinity*^ are not 
that much. Thus, probably a variety, which is 
rich in AA and also has a better mechanism 
to maintain the AA level is more tolerant to 
salinity than a variety which is poor in AA 
and shows greater variations in AA content 
with salt treatments. 

Dept, of Botany & Plant Path.., U. S. Gupta. 
Punjab Agricultural University, Parmil Kaur. 
Hissar (India), October 9, 1969. 
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Annual Review of Biochemistry (Vol. 38). 
Edited by Esmond E. Snell. (Annual Reviews, 
Inc., 4139 El Camino Way, Palo Alto. Cali¬ 
fornia, U.S.A.), 1969 . Pp. x+1129. Price 

postpaid U.S.A. $ 11.50 ; Foreign $ 12.00. 

Volume 38 of this well-known series contains 
the following articles : The Call of Science, by 
C. F. Cori ; Enzymic Hydroxylation, by 
O. Hayaishi ; Conformation of Polypeptide 
Chains, by C. M. Venkatachalam and G. N. 
Ramachandran; Polypeptide Hormones, by 
O. K. Behrens and E. L. Grinnan ; Circulating 
Lipoproteins, by V. N. Schumaker and G. H. 
Adams ; Circulating Lipoproteins, by V. N. 
Schumaker and G. H. Adams., Morris and I. K. 
Smith ; Metabolism of Fatty Acids, by P. K. 
Stumpf ; Catalytic Functions of Thiamin 
Diphosphate, by L. O. Krampitz ; 
Synthetic Lipid Bilayer Membranes, by 
F. A. Henn and T. E. Thompson ; Cell Mem¬ 
branes : Structure and Synthesis, by E. D. 
Korn ; Biochemical Aspects of High-Resolution 
Mass Spectrometry, by G. VanLear and F. .W. 
McLafferty ; Regulation of Amino-Acid Meta¬ 
bolism, by H. E. Umbarger ; Complex Hetero¬ 
saccharides of Animals, by V. Ginsburg and 
E. F. Neufeld ; Comulement, by H. J. Muller- 
Eberhard ; The Antibody Problem, by G. M. 
Edelman and W, E. Gall; DNA Modification 


and Restriction, by W. Arber and S. Linn ; 
Structure and Biosynthesis of the Bacterial Cell 
Wall, by M. J. Osborn ; Clinical Biochemistry ; 
Enzymatic Methods : Automation and Atomic 
Abr.orption Spectroscopy, by W. E. C. Wacker 
and T. L. Coombs; Initiation and Control of 
DNA Synthesis, by K. G. Lark; Biochemistry 
of Learning: An Evaluation of the .Role of 
RNA and Protein, by E. Glassman ; Mcs.senger 
RNA, by E. P. Geiduschek and R. Hasclkorn ; 
Ribonuclcases, by E. A. Baivnard; Chemical 
Approaches to the Properties of Active Sites 
of Enzymes, by B. L. Vallee and J. F. Riordan; 
Enzymes in DNA Metabolism, by C. C. 
Richardson; Recognition of Nucleotide 
Sequences, by M. Yarus ; Chemical Synthesis 
of Peptides, by P. G. Katsoyanni.s and J. Z. 
Ginos ; The Molecular Basis of Muscle Contrac¬ 
tion, by M. Young; Chromosomal Proteins, 
by R. H Stellwagen and R. D. Cole ; and 
Oxidative Phosphorylation in Mitochondria, by 
H. A. Lardy and S. N. Ferguson. C. V, R. 


Farmers of India, Volume IV. (Indian Council 
of Agricultural Research, Dr. Rajendra Pra¬ 
sad Road, Krishi Bhavan, New Delhi), 1968. 
Pp. XV + 318. Price Rs. 28-00. 

The present volume is the fourth in the series 
of books on Farmers of India which the Indian 
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concentrations the A A content has gone on 
Increasing, with snlphate and carbonate types 
of salinity but with NaCl it has decreased at 
higher concentrations, the peak being attained 
at a lower concentration. In roots, on the other 
hand, chloride and carbonate salts have gone 
on increasing A A concentration and sulphate, 
after recording a peak at 3,000 ppm resulted 
in a decline. Thus, a differing response of 
roots and shoots to salinity is obvious. Another 
fact is that, sulphate in the shoot of T-163 
and carbonate in the shoot of Perfection main¬ 
tained the AA levels at the bottom, whereas 
only carbonate is instrumental in the roots of 
both the varieties in keeping the AA level at 
the bottom. 

Another important fact that emerges from 
this study is that there is considerable rise in 
the AA levels of both root and shoot of variety 
Perfection which is salt-sensitive,^ whereas 


Current 
Science 

the variations in AA levels in variety T-lo3 
which is slightly tolerant to salinity'^ are not 
that much. Thus, probably a variety, which is 
rich in AA and also has a better mechanism 
to maintain the AA level is more tolerant to 
salinity than a variety which is poor in AA 
and shows greater variations in AA content 
with salt treatments. 

Dept, of Botany & Plant Path,, U. S. Gupta. 
Punjab Agricultural University, Parmil Kauk. 
Hissar (India), October 9, 1969. 


). Kim. C M, P/f.yxto/. Plant., 1958. 11, 44. 

2. Polvanska\a L. A , hr. Ahad. 1902, 1 . 9. 
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Annual Review of Biochemistry (Vol. 38). 
Edited by Esmond E. Snell. (Annual Reviews, 
Inc., 4139 El Camino Way, Palo Alto, Cali¬ 
fornia, U.S.A.), 1969. Pp. X-b 1129. Price 

postpaid U.S.A. $ 11.50 ; Foreign $ 12.00. 

Voiume 38 of this well-known series contains 
the following articles : The Call of Science, by 
C. F. Cori ; Enzymic Hydroxylation, by 
O. Hayaishi; Conformation of Polypeptide 
Chains, by C. M. Venkatachalam and G. N. 
Ramachandran; Polypeptide Hormones, by 
O. K. Behrens and E. L. Grinnan ; Circulating 
Lipoproteins, by V. N. Schumaker and G. H. 
Adams ; Circulating Lipoproteins, by V. N. 
Schumaker and G. H. Adams, Morris and I. K. 
Smith ; Metabolism of Fatty Acids, by P. K. 
Stumpf ; Catalytic Functions of Thiamin 
Diphosphate, by L. O. Krampitz ; 
Synthetic Lipid Bilayer Membranes, by 
F. A. Henn and T. E. Thompson ; Cell Mem¬ 
branes : Structure and Synthesis, by E. D. 
Korn ; Biochemical Aspects of High-Resolution 
Mass Spectrometry, by G. VanLear and F. .W. 
McLafferty; Regulation of Amino-Acid Meta¬ 
bolism, by H. E. Umbarger ; Complex Hetero¬ 
saccharides of Animals, by V. Ginsburg and 
E. F. Neufeld ; Complement, by H. J. Muller- 
Eberhard ; The Antibody Problem, by G. M. 
Edelman and W. E. Gall; DNA Modification 


and Restriction, by W. Arber and S. Linn ; 
Structure and Biosynthesis of the Bacterial Cell 
Wall, by M. J. Osborn ; Clinical Biochemistry : 
Enzymatic Methods : Automation and Atomic 
Absorption Spectroscopy, by W. E. C. Wacker 
and T. L. Coombs; Initiation raid Control of 
DNA Synthesis, by K. G. Lark ; Biochemistry 
of Learning: An Evaluation of the Role of 
RNA and Protein, by E. Glassman ; Messenger 
RNA, by E. P. Geiduschek and R. Hasclkorn ; 
Ribonucleases, by E. A. Bcirnard,; Chemical 
Approaches to the Properties of Active Sites 
of Enzymes, by B. L. Vallee and J. F. Riordan; 
Enzymes in DNA Metabolism, by C. C. 
Richardson; Recognition of Nucleotide 
Sequences, by M. Yarus ; Chemical Synthesis 
of Peptides, by P. G. Katsoyannis and J. Z. 
Ginos ; The Molecular Basis of Muscle Contrac¬ 
tion, by M. Young; Chromosomal Proteins, 
by R. H. Stellwagen and R. D. Cole; and 
Oxidative Phosphorylation in Mitochondria, by 
H. A. Lardy and S. N. Ferguson. C. V, R. 


Farmers of India, Volume TV. (Indian Council 
of Agricultural Research, Dr. Rajendra Pra¬ 
sad Road, Krishi Bhavan, New Delhi), 1968. 
Pp. XV + 318. Price Rs. 28-00. 

The present volume is the fourth in the series 
of books on Farmers of India which the Indian 
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Council of Agricultural Research is bringing 
out to promote a fuller understanding of the 
farming communities in the country. It pre¬ 
sents a panoramic view of the agricultural con¬ 
ditions obtaining in Madhya Pradesh, Raja¬ 
sthan, Gujarat and Maharashtra and provides a 
succinct account of the topography, soils, 
climate, crops, agricultural practices, village 
organisation and foik culture of these States. 
The select photographs included in the book 
make the study more interesting. C. V. R. 


The Invertebrates, Volume VI, Mollusca I. By 
Libbic H. Hyman. (McGraw-Hill Book Com¬ 
pany, New York, St. Louis, San Francisco, 
Toronto, London, Sydney), 1968. Pp. vii-{- 
792. Price $ 17.50. 

The sixth volume in a series which has been 
internationally acclaimed a classic in its field, 
Mollusca I deals with four classes of mollusks : 
aplacophora, poly placoph ora, moncplacophora, 
and gastropoda. For the author—one of the 
world’s leading invertebrate zoologists—this is 
the final volume in an undertaking which be¬ 
gan some 27 years ago. Mollusca II, Volume VII 
and the remaining volumes in the Invertebrate 
Series will be edited by Dr. Joel Hodgpeth of 
Oregon State Marine Science Laboratory, New 
Port, Oregon. 

The contents of this volume are : The ProtO’- 
stomcLtous cceloviatcs — Pliyhim. mollusca : I, 
Historical ; TI. Characters of the Phylum ; 
III. Classhicalion of the Phylum ; IV. Class 
Aplacophora ; V. Class Polyplacophora; 
VI. Class Monoplacophora ; VII. Class Gastro¬ 
poda : Introduction ; VIII. Class Gastropoda : 
Subclass Prosobranchia ; IX. Class Gastropoda : 
Subclass, Op’sthobranchia ; and X. Class Gastro¬ 
poda : Subcla.ss Pulmonatai, 

This volume will be found very useful by 
profc.^sional zoologists, teachers, graduate 
students, libraries, research institutions, and 
museums. C, V. R. 


Structure and Stability of Biological Macro- 
molecules (Volume 2 of Biological Macro-- 
molecules Series), Edited by S. N. Serge, 
N. Timasheff and Gerald D. Fasman. (Marcel 
Dekker, Inc., 95, Madison Avenue, New 
York). 1969. Pp. ix + 694. Price $ 33.50. 
The vast research effort on macromolecules 
has led to the usual subdivision into many 
separate fields, such as nucleic acids, polysaccha¬ 
rides, and proteins. Increased understanding of 
such biological phenomena has brought the 
renlis^ation tha<t these fields are truly inter¬ 


disciplinary and the Biological Macromolccules 
Series has been designed to bridge the artificial 
barriers between them. To this end, the series 
is devoted to the structural and conformational 
aspects of macromolecules and their relation¬ 
ships to function. 

The subject-matter in Volume 2 has been 
dealt with under the following chapters: 
Theory of the Conformations of Biological 
Macromolccules in Solution, by Howard Dc- 
Voe ; Thermodynamic and Kinetic Aspects of 
Protein Conformations in Relation to Physio¬ 
logical Function, by Rufus Lumry and Rodney 
Biltcnen ; Conformational Transitions of Pro¬ 
teins in Water and in Aqueous Mixtures, by 
John F. Brandts.; The Comparison of Protein 
Structure in the Crystal and in Solution, by 
J. A. Ruple.v ; Conformations of Hc'xose Poly¬ 
saccharides in Solutions, by A. L. Stone ; The 
Effects of Neutral Salts on the Structure and 
Conformational Stability of Macromolccules in 
Solution, by Peter H. von Hippcl and Thomas 
Schleich ; and Infrared Spectra of Biological 
Macromoleculcs and Related Systems, by H. 
Suai. 

This series will be of interest to bioche¬ 
mists, polymer chemists, molecular biologists, 
biophysicists, biologists, physical chemists, and 
spcctroscopists. 

C. V. R. 

Yams. By D. G. Courscy. (Longmans, Green 

and Co. Ltd., 74. Grosvenor Street, London 

W, 1). Pp. 230. Price 63 sh. 

Th’s i.si a publication under the Tropical 
Agncultural Series. It gives an account of 
th(‘ nature, ori.gins, cnllivation and ut.ilisatiox-i 
of the useful members of the Dioscoreaceax. 

Compared wilh other tropical crops the yams 
have not rcceivod adequate attention from 
re.dearch workers or .scientific agriculturists, 
although the yams provide the staple foodstiUf 
for large populations in many tropical countrie.>. 
The yams, as the word is widely understood, 
arc all members of the monocotylcdonousi 
family Dioscoreaceoe, and for the purpose of 
the book the author defines it as. “any of the 
economically useful plant.s of the botanical 
genus Dioscorea. Or the tubers or rhizomes: 
of these plants”. 

The book is the first publication which 
attempts to bring together all importanl; 
aspects sio far known and scientifically studied 
on this tropical crop. The general survey 
includes, in separate chapters, the following: 
His1;ory and geography, Botany and taxonomy, 
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Agriculture, Pests and diseases, Production and 
utilisation, Nutrient values, Storage, transport 
and processing, Toxic and pharmacologically 
active constituents, and Social and cultural im¬ 
portance. The book, with its comprehensive 
coverage and literature references) to original 
papers, will stimulate more intensive research 
on the subject and will appeal to agriculturists 
and scientists concerned with the production 
and utilisation of this crop. A. S. G. 


Coasts and Beaches. (Contemporary Science 
Paperbacks No. 34). By J. A. Steers. (Oli¬ 
ver & Boyd Ltd., Tweeddale Court, 14, High. 
Street, Edinburgh 1). Pp. 136. Price 7 sh. 6 d. 
This introduction to coastal studies gives 
some notion of the width and ramifications of 
the subject. It has been written for the .gene¬ 
ral reader as well as for the many people whose 
work is one way or another vitally concerned 
with the coast, and for whom it is advanta¬ 
geous that different approaches and points of 
view should be understood. It describes the 
practical applications of coastal studies and the 
researches necessary to enable us to understand 
a coast. Examples are taken from. British Isles 
as well as from other countries. Besides twenty 
text-figures, the book contains a dozen half¬ 
tone plates. A. S. G. 


ANNOUNCEMENTS 

International Symposium on Soil Fertility 

Evaluation 

Under the joint auspices of the Indian 
Society of Soil Science, the Indian Society of 
Agronomy, the Indian Council of Agricultural 
Research, the Symposium will be held in New 
Delhi (India) from February 9 to 14, 1971. 

Detailed information in the form of a 

brochure may be obtained from Dr. T. D. 

Biswas, Organizing Secretary, Symposium on 
Soil Fertility Evaluation, Indian Agricultural 
Research Institute, New Delhi-12. 

Lady Tata Memorial Trust 

Scholarships of Rs. 500 each, per month and. 
of Rs. 300 each per month, tenable for one 
year in the first instance, in India only, are 
offered to Indian Nationals. The Rs. 500 
awards are open to post-graduate or graduate 
applicants with degrees in Medicine, of a 

recognised University. Rs. 300 awards are 

open also to those who hold a Master’s degree 
in Science or who have graduated with dis¬ 
tinction from a recognised University. The 
subject of investigation must have a bearing 


on the alleviation of human sud’ering from 
disease. 

The last date for receiving the npplication.s 
is 31st March 1970. 

For further particulars apply immediately to 
the General Secretary, Lady Tala. Memorial 
Trust, Bombay House, 24, Bruce wSlrc'ch. 
Bombay-1 BR. 

Award o£ Research Degrees 

Andhra University has awarded the i’h.I). 
degree in Applied Mathematics to Sliri i *. 
Gopala Krishna Murly ; Ph.D. degree* in 
Chemistry to Shri M. Pardha.saraclhy ; Ph.D. 
degree in Geology to Shri V. Divakara Kao* 
and Shri R. V. Rama Rao. 

Karnataik University, Dharwar, has awardefi 
the Ph.D. degree in Physics to Shri R. (\ Naik ; 
Ph.D. degree in Mathematics to Shri K. A. 
Narayanan ; Ph.D. degree in Clu-mi.s.try 1o 
Shri I. S. Shenolikar ; .Ph.D. degrt'e in (It‘ology 
to Shri M. Ikramuddin. 

The M.S. University of Baroda lias awardc'd 
the Ph.D. degree in Mathematics to Shri O. S. 
Goyal; Ph.D. degree in Chtanislr.v to 
Shri G. D. Bhat and Shri M. G, Part‘kh ; 
Ph.D. degree in Geology to Shri Y. V. Dt'sh- 
pande; Ph.D. degree in Physics to Slud ,P. 1). 
Patel ; and Ph.D. degree in Statistics to Shri 
D. C. Mehta. 

The Osmania University has awardt^d the 
Ph.D. degree in Mathematics to Shri B, N. 
Sreenivasa Rao ; Ph.D. degree in ilotany lev 
Shri A. V. Lakshmi Narasinvham and 
Shrimati Suryakanta. 

Sri Venkateswara University, 'rirupati, ha:; 
awarded the Ph.D. degree in Zoology U> 
Shri L. Ayub Khan and Shri Murali Krishna 
Dass. 

The Utkal University has awardt'd the IMi.D. 
degree in Chemistry to Shri Durga CTiaran 
Pati, Shri Gopabandhu Behcra and Shri A. K. 
Nayak. 

Books Received 

The World of Mars. By V. Axed FirsoiT. 
(Oliver and Bo.yd Ltd., Tweeddale Clourt. 
Edinburgh 1), 1969. Pp. vi [ 128. Price 

7 sh. 6 d. 

The Development of Astronomical Thought. 
By Patrick Moore. (Oliver and Boyd lAd., 
Tweeddale Court, Edinburgh 1), 1969. 

Pp. vii-1-119. Price 1 sh. 6 d. 

Breeding Asian Field Crops. By J. M. 
.Pochlman and D. Bortbakur. (Oxford and 
IBH Publishing Co., Park Hotel Building, 
Cailcutta-16), 1969. Pp. 385. Price Hs. 18*0(K 
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THE ACETTLCHOLINE-ATROPINE ANTAGONISM AS DETERMINED 
BY A SERIES OF VALUES* 

M. B. GHARPURE 
Medical College^ Aurangabad 


rriHOUGH Clark long time back (1926) show- 
ed that the acetylcholine-atropine antago¬ 
nism is competitive in nature, there is no 
unanimity of opinion on this point. The author 
(1964) has' summarized the varying view-points 
in this regard. Table I gives the findings oi; 
the various workers. This table has been re¬ 
produced from the author’s previous article 
(1964). In that article, were reported the pA,- 
and pAor, „„() values for the acetylcholine-atro¬ 
pine antagonism. That work was an attempt 
to settle the controversial point raised by the 
finding; of Schild (1947) and Marshall (1955) 
that the acetylcholine-atropine antagonism is 
‘not-competitive’ as judged from the pA^, and 
pAi(, values determined on the isolated guinea- 
pig ileum. The selection of the and 

pAorj^Doo valued instead of pA^, arid pAi(> 
/alues was not arbitrary. As explained 
in the above-referred article, the and 

pAor, 000 values for the acetylcholine-atropine 
antagonism are roughly equivalent to the pA^ 
and pA,o values for the histamine-atropine 
antagonism. However, the higher values deter- 
nnined did not clearly indicate that the aicetyl- 
:;holine-atropine antagonism is competitive. 


have been determined. In the pA method, thai 
concentration of the antagonist is determined 
which reduces the response of some multiple 
of the original concentration (nx) to the res¬ 
ponse of the original concentration (.x) of the 
agonist. Thus, the antagonist is counteracting 
nx ~ X or (n—l)x concentration of the ago¬ 
nist. From this, it can be easily seen that eacii 
higher value is differing from the lower one 
by a factor of 10. 

The two additional values, namely, thepA,- 
and pA^.., have also been determined. 

Method 

Essentially, the method described in detail 
in, the earlier article (1964) was followed. The 
slight variations made are mentioned, below : 

(1) The Apparatus .—The whole set-up was 
the one associated with the automatic biologi¬ 
cal assay apparatus. However, as the timer 
was out of order, the operations such as empty¬ 
ing the bath and' filling it with proper solu¬ 
tions were carried out manually. This was 
done by using bull-dog clamps' on the rubber 
tubings on the drug reservoirs. 


Table I 

Nature of acetylcholine-atropine antagonism 
Authors Nature of antagonism Method Test objtict 


::iark, 1926 

Timms, 1956 

5child, 1947 
Marshall, 1965 
I^hen and Russell, 1960 

datsumoto and Kumoi, 1968 

Cirschner and Stone, 1961 


.. Competitive 


.. do. 

,, Not competitive 
do. 

Not competitive {sci' Fig. 
No. 3 on page 144) 

Not competitive [sec Fig. 7 
(III) on page 144] 

Not competitive (see Fig. 
No. 3 on page 828) 


Concentration-action curves :— 
Plots, (i) log a*: log yJlQO-y 
(ii) log [atropine] : 
log [A —ch] 

log concentration-percentage 
action curves 
pA method 
do. 

Lineweaver-Burk curves 
do. 


do. 


Ifiogs 

(fz) Isolated ventricular strip 
(/;) Isolated rectus abdominis 
muscle 

(kiinea-pig:—Isolated ileum 

do. 

do. 

Anesthetized dogs -blood 
pressure response 
do. 

Frogs :—Isolated rectus abdo¬ 
minis muscle 


The present work is an extension of the pre¬ 
vious one. Six different pA values, namely, 
)A 2 , pAji, pA.iQj, pAj QQi pAio 001 and pAioo,oio 


* Paper presented at the 35th Annual Meeting of the 
ndifin Academy of Sciences, Aurangabad^ Dec. 1969» 


(2) Drug Solutions .—The stock solutions of 
both atropine sulphate and acetylcholine chlo¬ 
ride were prepared in distilled water. They 
were preserved in a refrigerator. The neces- 
say dilutions were made in the Tyrode solu^ 
tion, fresh, ever;y day, 
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(2) The Ti/rode Solution. —The composition 
of T\'rode solution used was as follows : 

XaCl 0-8% ; KCl 0-02% ; CaCU 0-01% ; 
MgCL. 0-01% ; NaHCO^ 0-07% (In place of 
0-1%); NaH.jPO^ 0-015% (In place of 0-005%); 
Glucose 0*1^. The pH of this Tyrode was 
7-4. With the changes made in the concentra¬ 
tions of NaHCO;> and NaHoPO^, there was no 
need to adjust the pH to 7-4 every day. 


Table IV 

The pA values for the adhpleluhatt'^atropuit’ 
aiitagouisni 

Test Object: Isolated {.'uinra-pif'. ileum. 

Antagonism (Uurrmiufd at 14 numitr^ 

4* ™ Competitive; ; .v ‘nut fufiipt-ti{i\ r’. 

Test for competitinii : 

n^(4:-h4)-2 0; P 0*05; / 2*45. 

•Itxpected difference Ijetweru the two value's 
competitive antagonism: 0*7 of a pA unit. 


Eesxjlts 

The results obtained in the present work are 
given in Tables II and III. In Table IV are 
reproduced some previous results. Table V 
compares some of the pA values from the two 
series worked out in the present work. 


PAj; 


pA value 
St. dev. 
n 


difference 
+ or a: 




5*44 4*52 

0-042'* 

4 4 


0-S2 


Table II 

The pA values for the acetylcholine-atropine 
antagonism 

Test Object: Isolated guinea-pig'ileum. 

Antagoni.sm determined at 14 minutes. 

•f = Competitive ; .r — ‘not competitive’. 

Test for competition : 

« = (10 + 10) — 2 ~ 18 ; P = 0‘05; /? = 2*10. 

Expected di^erence between two consecutive values for 
competitive antagonism: 1 • 0 of a pA unit. 

PAo pAn pAioi pAi,ooi pAio.ooi pAioo.ooi 


pA value 
St. dev. 


Difference 
-r or r 
i 


8*82 8*06 7-07 6*01 
0*189 0*085 0*143 0*211 
10 10 10 10 


4*90 

0*111 

10 


3*94 

0*086 

10 


0*76 0*99 1*06 1*11 0*96 

**■ d- “p + -{- 

3*660 0*1901 0*7446 1*457 0*8993 


Table III 

The pA values for the acetylcholine-atropine 
antagonism 

Test Object: Isolated guinea-pig ileum. 

Antagonism determined at 14 minutes. 

-f = Competitive ; a: — ‘not competitive’. 

Test for competition : 

«=(4 + 5)-2=7; P=:0*05; ^=2*36 
Expected d^erence between the two values for 
competitive antagonism; 0* 7 of a pA unit. 


pAa 


pA value 
St. dev. 

?; 

Difference 
-f- or X 


pAs.ooi PA25.001 


0*24 

0*187 

4 


4*41 

0*092 

5 


0*83 

+ 

1*275 


in tile previous pa{>er (l‘)(>4j 0-012 u.tr, niMnidv 
printed in place of 0*042. 

^ t The difference is signilicaiitly iiighci th.m the r(r ] 
difference of 0*7 uf a pA unit. In thr » p.tjtrs 

(19641 this was interpreted o; iiujie.ne eomprEitur 
antagonism. 

Table V 

The pA vahu’s for the aee(yleiiolinr^atrajruse 
antagoiiisin 

Test Object: Isolated guinea-pig ileum. 

Antagonism detenuined at 14 niinutrs. 

+ - Competitive; .r ’non competitive*. 
Com parison of some pA v.due.-t hum the two M jie.s 

P-Ax pA|,()(,i pAf,,(,()i pAi(i (,„, 

pA value 
St. clev. 


6*01 5-2 i 4-91) 
0*2U 0-187 0-ni 
U) . 4 10 


4-41 

0*002 0*0H(i 

b in 


Difference , 
Expected 
difference 
-f or X 
i found out 
/ from the 
table 


The results 
clearly indicate 


0*77 0-:m 

0*49 

0-4V 

0*7 o*:t 

0*4 


+ d- 

■1 

.1' 

0*0184 ()*3009 
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- that while tlu 

is ‘not competitiw' ut the icvol „f pA.. uA,,. 
It IS competitive from the level ef iiA,'.' pA, , 
to that Of PA„„„„-pA,A s there hv ...k 
different pA values available, five- te.sts for the 
nature of antagonism can be applic-d by coin- 

out of these five tests make out the acetyleho- 
ne-atropme antagonism as comtxititive and 
Thiir, nnt as ‘not competitive'. 

favo!,’r overwhelming evidence ,n 

f the acetylcholine-atropine antagonism 
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being competitive in nature as tested by the 
Schild’s pA method on the isolated guinea-pig 
ileum. The comparison of the pAo and pA^ 
values shows that the antagonism is! not com¬ 
petitive. This is in agreement with the findings 
of Schild (1947) and Marshall (1955). Why a 
compound like atropine which antagonizes ace¬ 
tylcholine competitively even at the level of 
its pAiu,i)(n~P"^i(»(i,()(n values does not do so at 
the lower level of its pA^-pA^,) (or pA^-pAii) 
values is difficult to understand. This is as yet 
an unsolved problem. The present work wad 
not designed to find an explanation to thi.s 
apparent discrepancy. 

The author (1964) for the first time deter¬ 
mined such high vadues as pA-^f^^x, and pA^-^qqd 
in the study of drug antagonism. In the pre¬ 
sent work, the highest pA value determined is 
even higher than the one previously determin¬ 
ed, namely, pAor, One possible objection 

to testing very high concentrations of an anta¬ 
gonist is that at high concentrations, it may 
exert a non-specific action. This is a distinct 
theoretical possibility to be borne in mind. 
However, it mus-t be proved to apply in a given 
instance. In the case of ai truly competitive 
and highly specific compound, it may not 
apply. From the present work, it appears thai 
such is the case with atropine for its acetyl¬ 
choline antagonism. 

In the present work, pAo, pA,i, pA^^^, pA, ooi. 
pA^,, and pA,,,., <,<,1 values have been deter¬ 
mined and not pAo, pA,,„ pA,()„, 

PAi(,^()(H, and pA^^,„ This change is only a 

finer refinement in the pA method. The ex¬ 
pected differences between pA^ and pA^^, and 
pAo and pAji for competitive antagonism are 
respectively 0*9542 and 1*0000 of a pA unit. 
Handling the integral is easier than the frac¬ 
tion. Hence the change was made. 

The pAr,^and values! determined 

previously had not unequivocally indicated that 
the acetylcholine-atropine antagonism is com¬ 
petitive. Therefore, along with the above- 
referred series of pA values, these values were 
repeated. Actually, however, the values deter¬ 
mined were pA-^oo, and pA^-^ooi to be in line 
with the first series of the pA values. 

The results of this work are given ;in 
Table III. For the sake of comparison, the 
previously determined and pAo_r,^oy.> 

values are reproduced in Table IV. The com¬ 
parison of the pAr, Of);, and pA^r, ooi values shows 


that the antagonism is competitive. However, 
the comparison of the pA^ qo,, and PA 05 000 
values had not clearly indicated the presence 
of competition. The difference between the two' 
values was significantly higher than the ex¬ 
pected difference of 0*7 of a pA unit. This was 
provisionally interpreted as indicating compe¬ 
titive antagonism. The difference in the two 
sets of res^ults emphasizes that four observations 
may not be adequate. The smaller the interval 
between the pA values compared, greater 
should be the number of observations. In the 
present work, though only four observations 
have been made for pA-^,,,,! and pA,>r, values, 
for the series of six values between pAo and 
pAioo ten observations have been made for 
each pA value. By interposing the pA-^oo-^ and 
pA 2 r>,(i(>i> values in the first series of the pA 
values some more comparisons and therefore 
some more tests for the nature of the antago¬ 
nism are available. Table V gives these com¬ 
parisons. Three out of the four tests available 
make out the antagonism as competi¬ 
tive. This is an added support to the 
conclusion arrived at from the present 
work that the acetylcholine-atropine antago¬ 
nism is competitive in nature as tested on the 
isolated guinea-pig ileum, by the pA method. 
The fact that one of the tests is falling out of 
line may be explained, as discussed above, on 
the basis of five determinations for pAo.^^ooi 
values being not adequate. It is' to be noted 
that pAi„()^,),>, value differs from the pAo.^^ooi 
by a factor of 4. 
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THE PRODUCTION OF A THELYTOKOUS HYBRID IN AN INTERSPECIFIC 
CROSS BETWEEN TWO SPECIES OF TRICFIOGRAMMA 
(HYM. : TRICHOGRAMMATIDAE)’^ 

SUDHA NAGARKATTI 

Indian Station, Commonwealth Institute of Biological Control, Bangalore, India 


AS discussed by Mayr (1963), the occurrence 
^ of animal hybrids in nature is relatively 
rare, but in the laboratory where isolating 
mechanisms can sometimes be overcome, two 
species which normally do not hybridize in 
nature can be induced to do so. Most inter¬ 
specific hybridization studies involving insects 
have dealt with Drosophila (e.g.. Patterson and 
Stcne, 1952) or mosquitoes (e.g., Laven, 1959), 
while some work has also been done with 
Coleoptera (Smith, 1959 and 1962). 

Recent work done with Aphytis spp. (Hyme- 
noptera, Aphelinidse) by Rao and DeBaca 
(1969 a, 1969 b) has shown some interesting 
possibilities in parasitic Hymenoptera, includ¬ 
ing the production of substantial degrees of 
reproductive isolation in a single step between 
hybrids in certain interspecific crosses and the 
parental species (Rao and DeBach, 1969 c). 
These authors have suggested that such hybrids 
could be considered to be semispecies, in view 
cf their being partially reproductively isolated 
from their parent species and further that if 
complete reproductive isolation had been en¬ 
countered, the hybrids would then qualify for 
species status. The ‘ production of such *'labora¬ 
tory-created species” of parasitic insects would 
be of special interest to biological control work¬ 
ers. since introduction of such a “species” hav¬ 
ing an altogether different genotype and pos¬ 
sibly also different biological characteristics 
would be equivalent to introducing an exotic 
species. 

During the course of interspecific hybridiza¬ 
tion experiments with egg parasites of the 
genus Trichogramma, a single “hybrid” was 
obtained ■which seemed to be unique. The two 
species used in this particular cross were bi- 
parental and arrhenotokous, so that any 
females in the F-j generation were believed to 
be unquestionably hybrid. (The possibilities of 
these not being hybrids is discussed later.) 
The cross involved females of T. perkinsi Gir., 
a parasite of Diatrcea saccharalis (F.) in 
Colombia (South America) and males of T, 
D-67, a parasite of Heinerocaynpa pseudotsu^- 

* this research has been financed in part by a grant 
made by the United States Department of Agriculture 
under P.L. 4S0. 


gota McD, in north-eastern California. Tl; 
identity of the latter is not quite crletir as yv 
hence a code name is being used. Five vial 
each with 5 virgin females of T. pcrkivsi an 
2-3 males of T. D-67 were prepared for mat 
ing. Extreme care was taken to sch‘ that th 
cultures were pure and that no })rrkiusl inab' 
had access to the perkhm females u.st'd in lb 
experiment. To ensure their virginity, fc'jnaU' 
from individually isolated parasitized i‘ggs o 
the laboratory host, Corcyra ccphalonira Staint 
were used. The cross was' set up in t.iu* man. 
ner described by Nagarkatti and Na^.’ara.j. 
(1968), the progeny being isolated aftt'r egg; 
of Corcyra had been parasitized. 

A total of 17 females (“hybrids”) win’e ob¬ 
tained in the F^ generation. As had bt'cn slan. 
dard practice, a single virgin “hybrid” femah, 
was given host eggs for parasitizalion witli ; 
view to obtaining! hybrid males, while thi* re 
maining “hybrid” females were kci)t .s('i)aratt'l.v 
Surprisingly, all the progeny prodiUH^d h.v the 
single virgin female proved to be Jem aim and 
not males as had been expected. The K., pr*)- 
geny and the offspring in eacli suh.st'ciuenl 
generation of this single individual hav(‘ all 
demonstrated thelytoky, wherea.s all tlu' rv- 
maining 7 F, females (9 femah's out of ihv' 
17, died before they could be tesh'd) pr(W(‘d 
to be arrhenotokous). 

Amongst possible explanations which can hf 
proposed for this phenomenon, are (h(‘ follow¬ 
ing : 

1. That thelytok.y was produci'd as a rt'sull 
of hybridization. Certain genetic change's, as 
yet undetermined, may have' been r<‘sponsibli' 
for the development of tlielytoky in the' F, 
female. 

2 . That the female was not re'ally a hybrid, 
but an impaternate female that was ]>rodu<'e(i 
from patches of tctraploid ovarian tissue :?n 
the parental T. perkvusi female. This phene)- 
menon has been reported by Speicher anti 
Speicher (1938) in the Fj fre^m crosses between 
‘Certain mutants, of Hahrobracon Juglandis (A.sh- 
mead). In Hahrobracon, the F, females appa¬ 
rently produce a small proportion of females 
regularly, which originate from tctraploid 
tissue in the parental female. 
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THE PRODUCTION OF A THELYTOKOUS HYBRID IN AN INTERSPECIFIC 
CROSS BETWEEN TWO SPECIES OF TRICHOGRAMMA 
(HYM. : TRICHOGRAMMATIDAE)^ 


SUDHA NAGARKATTI 

Indwi Station, Commonwealth Institute of Biological Control, Bangalore, India 


AS discussed by Mayr (1963), the occurrence 
of animal hybrids in nature is relatively 
rare, but in the laboratory where isolating 
mechanisms can sometimes be overcome, two 
species which normally do not hybridize in. 
nature can be induced to do so. Most inter- 
5 pecific hybridization studies involving insects 
have dealt with Drosophila (e.g.. Patterson and 
Stone, 1952) or mosquitoes (e.g., Laven, 1959), 
while some work has also been done with 
Coleoptera (Smith, 1959 and 1962). 

Recent work done with Aphytis spp. (Hyme- 
noptera, Aphelinidae) by Rao and DeBacii 
(1969 a, 1969 b) has shown some interesting 
pc.ssibilities in parasitic Hymenoptera, includ¬ 
ing the production of substantial degrees of 
reproductive isolation in a single step between 
hybrids in certain interspecific crosses and the 
parental species (Rao and DeBach, 1969 c). 
These authors have suggested that such hybrids 
could be considered to be semispecies, in view 
cf their being partially rcproductively isolated 
from their parent species and further that if 
complete reproductive isolation had been en - 
countered, the hybrids would then qualify for 
species status. The' production of such *dabora~ 
tory-created species” of parasitic insects would 
be of special interest to biological control work¬ 
ers, since introduction of such a “species” hav¬ 
ing an altogether different genotype and pos¬ 
sibly also different biological characteristics 
would be equivalent to introducing an exotic 
species. 

During the course of interspecific hybridiza¬ 
tion experiments with egg parasites of the 
genus Tricliograinma, a single “hybrid’’ was 
obtained which seemed to be unique. The two 
species Used in this particular cross were bi- 
parental and arrhenotokous, s;o that any 
females in the generation were believed to 
be unquestionably hybrid. (The possibilities of 
these not being hybrids is discussed later.) 
The cross involved females of T. perkinsi Gir., 
a parasite of Diatroca saccharalis (F.) in 
Colombia (South America) and males of T. 
D-67, a parasite of Hemerocampa pseudotsu^- 

* This research has been financed in part by a grant 
made by the United States Department of Agriculture 
under P.L. 480. 


gota McD. in north-eastern California. The 
identity of the latter is not quite clear as yet, 
hence a code name is being used. Five vials, 
each with 5 virgin females of T. perkinsi and 
2-3 males of T. D-67 were prepared for mat¬ 
ing. Extreme care was taken to see that the 
cultures were pure and that no perkinsi males 
had access to the perkinsi females used in the 
experiment. To ensure their virginity, females 
from individually isolated parasitized eggs of 
the laboratory host, Corcyra cephalonica Staint., 
were used. The cross was: set up in the man¬ 
ner described by Nagarkatti and Nagaraja 
(1968), the progeny being isolated after eggs 
of Corcyra had been parasitized. 

A total of 17 females (“hybrids”) were ob¬ 
tained in the F, generation. As had been stan¬ 
dard practice, a single virgin “hybrid” female 
was given host eggs for parasitization with a 
view to obtaining] hybrid males, while the re¬ 
maining “hybrid” females were kept separately. 
Surprisingly, all the progeny produced by the 
single virgin female proved to be Jemales- and 
not males as had been expected. The Fo pro¬ 
geny and the offspring in each subsequent 
generation of this single individual have all 
demonstrated thelytoky, whereas all the re¬ 
maining 7 F^ females (9 females out of the 
17, died before they could be tested) proved 
to be arrhenotokous. 

Amongst possible explanations which can be 
proposed for this phenomenon, are the follow¬ 
ing : 

1 . That thelytoky was produced as a result, 
of hybridization. Certain gienetic changes, as 
yet undetermined, may have been responsible 
for the development of thelytoky in the F, 
female. 

2 . That the female was not really a hybrid, 
but an impaternate female that was produced 
from patches of tetraploid ovarian tissue in 
the parental T. perkinsi female. This pheno¬ 
menon has been reported by Speicher and 
Speicher (1938) in the F-j from crosses between 
certain mutants of Habrohracon juglandis (Ash- 
mead). In Habrohracon, the F'^ females appa¬ 
rently produce a small proportion of females 
regularly, which originate from tetraploid 
tissue in the parental female. 
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3. That other mechanisms were responsible 
for restoration of diploidy, such as, fusion of 
products of meiosis or fusion of cleavage 
nuclei. 

It is not known whether there, occur in the 
ovaries of any species of Tric)iogramma, much 
less of T. perkinsi, patches of tetraploid tissue, 
which could possibly have given rise to the 
single thelytokousi female. This will have- to 
be determined by isolating very large numbers 
of T. perkinsi and checking the progeny of 
unmated (virgin) females, for any rare par- 
thenogenetically-produced females. On the 
basis of past experience, however, this seems 
very unlikely. The cytology of these insects 
is also poorly understood, and since the chromo¬ 
somes are extremely small, detection, of any 
genetic changes becomes difficult. Preliminary 
studies to see whether the hybridsl are poly¬ 
ploids have indicated that they are not. At 
present, therefore, the alternative explanations 
given above seem equally probable and there 
could very well be others. 

The interesting fact, if the thelytokous 
female is indeed of hybrid origin, is that, a 
line derived from this female would be equi¬ 
valent to a “laboratory-created species”, as the 
individuals would then obviously have a gene¬ 
tic make-up quite unlike that of either of the 
parent species, although phenotypically they 
may be identical to their maternal parent (ns 
has been found to be true of all Trichogramnio 
hybrids) hitherto observed by the author). Be¬ 
ing thelytokous, any beneficial gene combina¬ 
tions would be reproduced faithfully genera¬ 
tion after generation. This statement would, of 
course, also hold true for any deleterious gene 
combinations, but if such should be present, the 
ill-adapted line would peter out In any event. 
As pointed out by Rollin.s. (1967), although 
apomixis confers certain advantages on a spe¬ 
cies, its evolutionary future is pretty well 
thwarted. 

Flandens (1945) has stated that thelytoky 
may occur in any species of Trichogramma and 
its occurrence in some species may be sporadic 
and conditioned by undetermined environmen¬ 
tal factors. But we do not really know how 
frequently a biparental species produces uni¬ 
parental clones. Attempts arc being made b./ 
the author to determine this; in the case of 
T. perkinsi. The 5,932 progeny of 101 virgin 
(unmated) perkinsi females have, however, 
proved to be exclusively male. If the number 
is as rare as one in ten million or even one 
in a million, it would scarcely be feasible to 
determine this. 


Records of sporadic production of thelyto- 
kous individuals in species of arrhenotokous 
Hymenoptera appear to be few and far bet¬ 
ween. Webster and Phillips (1912) have re¬ 
ported the work of Messrs. Kelly and Urbahns 
on Lysiphlebus (Aphidius) tcstaceipes Cress, in 
which females were produced parthenogeneti- 
'cally by the normally biparental species. The 
progeny of a single mated female were isolated 
by them in the pupal stage. From these, 48 
virgin females were selected for study. The 
progeny of 44 of these proved to be entirely 
male, but 3 of the remaining 4 virgin female;? 
produced a small proportion of (10) females 
amongs^t the otherwise predominantly male 
progeny (238). Of these three casles, the off¬ 
spring from one female were not check¬ 
ed further ; the offspring of the second 
female became all males in the second 
generation, all eventually becoming males 
in the third generation. It, therefore, 
appears that the ability to reproduce 
female offspring parthenogenetically did not 
last for more than one or two generations, as 
it did in the case of the Trichogramma. Com¬ 
menting on these results, Webster and Phillips 
say that, “While the conditions under which 
these experiments were conducted would not 
obtain under ordinary field conditions' whert' 
the infestation was great, it could very easily 
occur where there are very few aphids pre¬ 
sent. This apparently abnormal feature, then, 
would greatly assist the species in tiding over 
periods of scarcity of plant-lice." 
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PSEUDODIAPTOMUS JONESI, A NEW CALANOID COPEPOD FROM 

INDIAN WATERS* 

P. PARAMESWARAN PILLAI^^'-- 
Central Marine Fisheries Research Institute, Mandapani Camp 


TNVESTIGATIONS carried out on the Calanoid 

Copepoda of the family Pseudodiaptomidse of 
the Indian Ocean reveal that so far twenty-one 
species and one sub-species have been described 
or recorded from this area (SewelP'-; Brehm-^’'^; 
Nicholls‘*; Tanaka"^; Ummerkutty''^; Desai and 
Bair>; Grindley'^o ; Wellershaus^^; Grice^-). 
These are : Pseudodiaptomus annandalei Sewell 
(= P. duhius Kiefer; = P. nostradamus 
Brehm); P. aurivillii Cl eve ; P. ardjuna Brehm ; 
P. bing'hami Sewell; P. hinghami malayalus 
Wellershaus ; P. hatillipes Brehm ; P. burck- 
hardti Sewell ; P. clevei A. Scott; P. charteri 
Grindley ; P. cornutus Nicholls; P. dauglishi 
Sewell ; P. heterothrix Brehm; P. hickmani 
Sewell; P. lobipes Gurney ; P, masoni Sewell ; 
P. marinus- Sato ; P. mertoni Fruchtl ; P, pauliani 
Brehm ; P. salinus (Giesbrecht); P. serricaudatus 
(T. Scott) (= P. nudus Tanaka); 
P. stuhlmanni (Poppe and Mrazeck) and 
P. tollingercB Sewell. While examining: material 
of Pseudodiaptomidae from Indian waters a 
hitherto undescribed species has been encoun¬ 
tered in the samples collected from Cochin 
Backwaters and Palk Bay and this paper 
embodies a description of the new species. 

* Published with the permission of the Director, 
C.M.F.R. Institute, Mandapam Camp. 

** Present address : C.M.F.R, Sub-Station, Gopala 
Prabhu Cross Road, Emakulam, Cochin-11. 


Pseudodiaptomus jonesi Sp. Nov. 

(Fig. la-0 

Pseudodiaptomus ardjuna (nec. Brehm, 1953) 
Wellershaus, 1969, pp. 259, 262 ; Figi. 24. 
Material. —Collections obtained by horizontal 
tows along surface by 50 cm. diameter conical 
net as follows : (1) Cochin Backioatcrs : 

17- 12-1968, between 07-50-08*00 hr. (4M, 12 F); 
21-1-1969, between 08-03-08-13 hr. (()F); 
4-2-1969, between 07-40-07-50 hr. (IM); 
11-2-1969, between 08-10-08-20 hr. (CM, 4 F); 

18- 3—969, between 08-00-08-10 hr. (6 M, 6F); 
11-3-1969, between 08-00-08-10 hr. (1 M, IF): 
(2) Palk Bay: 22-6-1959, between 06-00-06-15 
hr. (10 M, 20 F). 

Type material. — Holotype, C.M.F.R.I. Nc. 151. 
Female, 1-180 mm.., and Allotype. C.M.F.R.I. 
No. 152. Male, 0*968 mm., both from Cochin 
Backwaters collected on 18-2-1969 from sur¬ 
face. Paratypes C.M.F.R.I. No. 153, include 55 
adults (31 F, 24 M) collected on 4, 11 and IB 
February and 11 March 1969 from Cochin 
Backwaters; and on 22 May 1969 from Palk 
Bay as listed above. Type specimens are 
deposited in the Research Collections of Central 
Marine Fisheries Research Institute, Mandapam 
Camp. 

Description.^Female : Total length for 33 
adults range 1-14-1-18 mm., with mean length 
l-16mm. ; Cephalon distinct from T-I and is 
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bluntly rounded anteriorly ; T-IV and T-V 
fused, with posterior corners obtuse ; rostrum 
filamentous, directed ventro-posterad; four- 
segmented urosome with caudal rami showing 
proportionate lengths = 25 : 18 : 24 : 13 : 20% ; 
genital segment ventrally produced, with 


L : W •:= 2 • 8 : 1 ; each ramus with one apical 
and five marginal setae ; A-1 with 21 segments, 
reaches to middle of genital segment, with 
partial to complete fusion between segments 
4-10 and 24-25 and with the following pro¬ 
portionate lengths : 



FIG. 1. Psettdodiapiomus jonesi Female: a, dorsal view; hy urosome, dorsal view; urosome, 

lateral view; d, posterior margin of U-IV, dorsal view; €, genital segment, ventral view, /, A-1 segments 
19-Jl with modified seta on segment 19; r, Mxp; P-6, Male; 2 , dorsal view; /, urosome, dorsal view; 
right geniculate A-1 ; /, P 6. Pseudodiaptomus a Brehm; w, Male P-5. 


patches of small spinules arranged asym¬ 
metrically and with a perceptible marginal 
indentation at its right dorsal margin ; dorsally 
a group of spinnules also present extending to 
right proximal margin ; ventrally two rows are 
present anterad and posterad to genital oper¬ 
cular flap ; two small setae present on either side 
of paired genital pores ; postero-dorsal margins 
of U-I to U-III beset with small triangular 
spikes, those on the latter larger ; U-IV dor- 
sally at its postero-lateral angles with finely 
serrated shields, overlapping a small portion. 
Of Caudal r^mi ; l?itter symmetrical, ratio of 


A-1 segment 19 having specialised seta with 
8-9 small spinnules along its mid inner 
margin ; A-2, Mnd and Mx^ as in P. ardjuna: 
Mxo and Mxp with hook-like additional 
spines on first three endites, with that on first 
endite on Mxp bifurcate ; P-1 to P-4 with 
three-segmented Ri and Re, with arrangement 
of setae and spines as given for P. ardjuna by 
UmmerkuttyS; P-5 as in P. ardjuna having 
distal Re segment with ' three spinesi, two 
of which are subequaL and inner distal spine 
flat and. serrated along both margins ; Rei with 
a distal outer spine showing slight difference 
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in ratio of L :W being 2*5 : 1 (versus 3*0 : 1 
in P. ardjuna ). 

Male: Total length for 28 adults range 
, 0-96-0-98 mm., with mean lengfh 0-97 mm. ; 
T-V posteriorly obtuse ; five-segmented urosome 
with caiudal rami showing proportionate lengths 
= 11 : 26 : 17 : 17 : 12 : 17% ; U-I short, devoid 
of dorsal spikesi; U-II to U-IV with rows of 
small triangular spikes as in female ; XJ-V 
with serrated shield as in female; caudal rami 
symmetrical, its ratio of L : W = 2-5 : 1 ; 
gerxiculate right A-1 with 19 segments; four 
large spines one each ^ segments 10-13, that 
on segment 10 being longer and recurved at 
its tip with a small s<^condary spike ; segments * 
14-16 enlarged each with a slender spine dor- 
sally ; serrated plate on segment 18 with minute 
villiform teeth; distal to hinge three segments 
present, but segmentation indistinct between 
terminal and penultimate segments. Fifth legs : 
Right P-5 with B 2 slightly longer than wide and 
with £1 row of minute sipines along its outer mid 
margin ; Bo produced at proximal inner margin 
into a bifurcDted process with antler-like arms 
of unequal length and construction; inner 
ramus still further branched into two processes, 
each distally tridentate; outer ramus is 
asymmetrically bifid at tip; Re^ as long 
as^ wide and dentate along its oblique 
distal edge and produced into an outer, large 
broad spine extending upto the distal margin 
of Roo and tapering towairds extremity ; lateral 
spine of Re^ asymmetrically bifid distally (at 
its 4/5th distal length); Re 2 with L:W ration 
2:1, and provided with a long distal outer 
marginal spine 30% length of lateral spine of 
Rej ; a few small spinnules present between 
former and base of Re^ ; Re.^ sickle-shaped, 
with two blunt outgrowths along inner margin 
towards base and two setae placed equidistant 
along outer margin ; left P-5 with, B^ longer 
than broad and with a set of small lateral 
spines on its outer margin;Bo produced at 
inner distal margin into a digitiform curved 
process which reaches middle of ROo; Rej 
with a stout spine at outer distal corner which 
exceeds 50% length of segment; fused, 

forming a flat leaf-like structure, distal part 
conical and bent slightly inwards, with maxi¬ 
mum width at almost mid-length of combined 
lengths of segments; its bent outfer margin 
bearing well-defined serrations, posterior to 
which is present ^ long spine marking- position 
Of fusion between Reo and Re 3 ; Re^.,^ termi¬ 


nating in subequal blunt processes and with 
three setae along inner margin. 

Remarks .—In the nature of the posterior 
corners of T-V and the structure of male P-5 
this species differs. distinctly from the known 
species of the genus Pseudodiaptomus. How¬ 
ever, it shows some affinities towards P. ardjuna 
from which it can again be separated by the 
following characters: (1) T-V produced into 

asymmetrical spines in P. ardjuna whereas in 
P. jonesi it is obtuse ; (2) differences noted in 
the proportionate lengths of female A-1 seg¬ 
ments ; (3) female P-5 of these two species 
differ in the length : width ratio of Rgj. In 
made differences are found in the modification 
of the constituting parts of the P-5 such as 
the endopodal processes on both legs and the 
spinuous outgrowth on Re, and the terminal 
Re 2_3 of left leg. 

From the collections it would appear fhat 
this species prefers water ranging between 
31-82 and 34-08%(j salinity. 

One male specimen collected by Wellershaus^ * 
from Cochin Backwaters on 10-3-1966 from 
surface (No. Cop. 39 Kiel Zool. Museum) and 
briefly described by him as P. ardj'una di.s- 
tinctly belongs to P. jonesi. 

The new species is named after Dr. S. Jones 
as a tribute to his untiring efforts, towards the 
development of marine sciences of this region. 

My grateful thanks are due to Dr. S. Jone.s, 
Director, for the encouraging guidance; to 
Dr. E. G. Silas for critical suggestion.s and 
helps during the course of this work ; and to 
C.S.I.R. for the award of a Fellowship. 
Dr. T. E Bowman, Smithsonian Institution, 
XJ.S.A. and Dr. S. Wellershaus, Institut fiir 
Meeresforschung, Germany, have helped mo 
with necessary' references. 
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in ratio of L :W being 2*5 : 1 {versus 3*0 : 1 
in P. ardjuna ). 

Male: Total length for 28 adults range 
0*96-0 *98 mm., with mean length 0*97 mm. ; 
T-V posteriorly obtuse; five-segmented urosome 
with caiudal rami showing proportionate lengths 
= 11 : 26 : 17 : 17 : 12 : 17% ; U-I short, devoid 
of dorsal spikes; U-II' to U-IV with rows of 
small triangular spikes as in female; XJ-V 
with serrated shield as in female; caudal raimi 
symmetrical, its ratio of L : W = 2 * 5 : 1 , 
geniculate right A-1 with 19 segments; four 
large spines one each ^ segments 10—13, that 
on segment 10 being longer and recurved at 
its tip with a. small s(^condary spike; segments * 
14-16 “enlarged eaich with a slender spine dor- 
sally ; serrated plate on segment 18 with minute 
villiform teeth; distal to hinge three segments 
present, but segmentation indistinct between 
terminal and penultimate segments. Fifth legs : 
Right P-5 with Bo slightly longer than wide and 
with a row of minute spines along its outer mid 
margin; Bo produced at proximal inner margin 
into a bifurcated process with antler-like arms 
of unequal length and construction; inner 
ramus still further branched into two processes, 
each distally tridentate; outer ramus is 
asymmetrically bifid at tip; Re^ as long 
sls\ wide and dentate along its oblique 
distal edge and produced into an outer, large 
broad spine extending upto the distal margin, 
of Reo and tapering towards extremity ; lateral 
spine of Re^ asymmetrically bifid distally (at 
its 4/5th distal length); Reo with L : W ratio = 
2:1, and provided with a long distal outer 
marginal spine 30% length of lateral spine of 
Rej ; a few small spinnules present between 
former and base of Re 3 ; Re^ sickle-shaped, 
with two blunt outgrowths along inner margin 
towards base and two setas placed equidistant 
along outer margin ; left P-5 with Bo longer 
than broad and with a set of small lateral 
spines on its outer margin;Bo produced at 
inner distal margin into a digitiform curved 
process which reaches middle of RCo; Re-, 
with a stout spine at outer distal corner which, 
exceeds 50% length of segment; Re 2_3 fused, 
forming a flat leaf-like structure, distal part 
conical and bent slightly inwards, with maxi¬ 
mum width at almost mid-length of combined 
lengths of segments; its bent outbr margin, 
bearing well-defined serrations, posterior to 
which is present a long spine marking- position 
of fusion between Reo and Re 3 ; Re^.^ termi¬ 


nating in subequal blunt prueesst- anti ivits 
three selye along inner margin. 

Romarks.^lu the nature of the pei.ien- 
corners of T-V and tlu‘ .struetun^ td male P-a 
this species differs distinctly fn»m \hr 
species of the genus Psrudodiaptiuuur.. 
ever, it shows some aflinitii'.'; tovvariin P ludjiU'^ - 
from which it can again l»e stguarattnl h> tie 
following character.s : (1) 'I’-V predmvii nit 

asymmetrical spines in P. (irdjuna xvlieie.s: e 
P. jo'ncsi it is obtuse ; (2) tiiflta’eiu't*;. lutlt d i 
the proportionalt‘ Imudirs o{ Unuak* A-1 Mg 
ments ; (3) female P-5 of ihr::r twn 

differ in the length : width ratio eg Ucj In 
made differences an* fouiul in tlu* nUHiuiealn.*: 
of the constituting part;*: e>f tin* P-a ‘:ueh a 
the endopodal pn)C‘t‘.'-:s(‘s tai lH>th h-g.!; and lia 
spinuoLis outgrowdh on Htq aiul the fermtna. 
Re^ of left leg. 

From the eoUectious it wtsuUl apprar tha* 
this species prefers water rang.mg, ludsKiM”. 
31-82 and .salinity. 

One made speeinum (‘olleeted by Weller: hau: ' 
from Cochin Baekw-aters e>n lo 3 PHi(> Iroii 
surface (No. Cop. 3.0 Kiid .Muremui an 

briefly described l)y turn a.s f\ aninuni dr 
tinctly belongs to P. 

The new species is luimed after Dr. S. doin' 
as a tribute to his untiling idTorts t(»war<i.', tin- 
development of rnarini* seitMU'es of thi:'. 

My graiteful thanks an* du<^ to Dr. S dope- 
Director, for the eiieoin-aging. g.iudanee ; fo 
Dr. E. G. Silas for crifii-al .sug.g.e: 1 nm.' ami 
helps during the coiinu^ of tliis work : and ti* 
C.S.I.R. for the award of a Prllow-lnp 

Dr. T. E. Bowman, Smilhsonian Imditutiou, 
U.S.A. and Dr. S. Welka'sham:. (mditut fur 
Mecrcsforschung, Germany, liavr helptai nc' 
with necessary refenmet's. 
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III CELL BIOLOGY CONFERENCE-UNIVERSITY OP DELHI 


A CONFERENCE of Cell Biologists in the 
country was held in the Department of 
Zoology under the auspices of the Centre of 
Advanced Study from December 29th to 31st, 
1969. This was the third such Conference. It 
brought together scientists, interested in cell 
structure and function, working in a number 
of Universities and Research Institutes in the 
country. Over a hundred participants read 55 
papers. Broadly speaking, the Conference 
dealt with Cell Biology under three heads : 

1. Cell Structure, function and differentiation. 

2. Cytogenetics. 3. Action of radiation and 
chemicals at the cellular level. 

Several workers from the Biology Division 
of the Bhabha Atomic Research Centre 
presented results of their investigations on a 
wide variety of subjects. P. R. Mahadevan 
dealt with cell wall bound enzymes in Neuro- 
spora and problems of RNA in the organism. 
A comparative microspectrophotometric study 
of pigment composition in Anabc 2 na was 
presented by Joseph Thomas. K. Sundaram 
and his colleagues dealt with the effects of 
antilymphocyte serum on lymph node cells. 
S. Narayanaswami presented a paper on tissue 
differentiation in certain plant cells. A paper 
ion iodination of bacterial membrane was; 
presented by B. B. Singh. The biological 
effects of high background radioactivity, 
especially on plant populations growing in the 
high radiation areas of Kerala and Madras. 
States, was presented by G. G. Nayar. 

From the Cancer Research InS|titute, Bombay, 
B. M. Braganca discussed the results of her 
group on the changes produced by a cytotoxic 
protein from Cobra venom on Yoshida Sarcoma 
Cell membrane. The Indian Agricultural 
Research Institute was also well represented. 
R. N. Raut presented a paper on differential 
strength of nucleolar chromosomes in cellular 
RNA synthesis. Two papers on human 
chromosomes were presented by R. A. Pai and 
K. Kant. B. N. Chowdaiah from the Zoology 
Department, Bangalore University, presented 
the salivary gland map of Anopheles barbU 
rostris. Other aspects relating to the chromo¬ 
somes of higher organisms, concerned with the 
dosage compensation phenomenon in Droso-- 
phila and DNA replication in duplicate type 
of sex chromosomes of an insectivore, Suuctts, 
were presented by Lakhotia from the Zoology 
Department, Calcutta University and V. K. 

• Sharma from the Zoology Department, Univer¬ 
sity of Delhi, respectively^. Aspects of sexual 
dimorphism in the interphase nuclei in some 
reptiles were discussed by T. Sharma from the 
Zoology Department of Banaras Hindu Univer¬ 


sity. Besides these, several papers dealing 
with effects of chemicals on chromosomal 
organisation and cellular metabolism were 
read at the Conference. R Vimla Nair from 
the Biochemistry Department of Calcutta 
University dealt with the effects of actino- 
mycin-C on mitosis and DNA synthesis in a 
mold, Physarum polycephalum. In higher 
organisms, specially on Vida faba, two papers 
concerning the effects of an alkylating agent, 
Mitomycin-C and an alkloid, Vincaleukoblastine 
(VLB) were presented by V. C. Shah and 
Sharda respectively, both from the Zoology 
Department, University of Delhi. R. p, 
Sharma from the Indian Agricultural Research 
Institute discussed the probable mechanism of 
induced meiotic crossing over in Drosophila 
melanogaster. S. V. Goswami of the Delhi 
University, Zoologly Department, presented a 
paper on the action of steroid and protein 
hormones on in vitro maturation of 
oocytes of the cat-fis'h, Heteropnuestes fossilis. 
The ultrastructural organisation of the 
macronuclear replication band in a ciliate, 
Stylonychia notiphora was presented by 
C. M. S. Dass, Zoology Department, Delhi Uni¬ 
versity. G. Bhaumik, of the Biophysics. 
Division of Saha Institute of Nuclear Physics, 
discussed the variation in the X-ray sensitivity 
on the replicative states of DNA in bacteria. 

An important lesson which one gained from 
the Conference was that modern work in Cell 
Biology needed the collaboration of persons 
working in different fields and that people 
trained in classical biology were clearly at a 
disadvantage. This was beautifully illustrated 
by the fact, the most outstanding contributions 
came from the Bhabha Atomic Research Centre 
where, in the Biology Division, Physicists, 
Chemists', and. Biologists work together on 
problems of cell structure and function, bringing 
to bear on them the advantages of their training 
in their respective fields. It is an indisputable 
fact that today it is the physicists and chemists 
rather than classical biologists that are making 
important break-throughs in Biological Sciences. 
In contrast with, BARC, the disadvantage which 
the Biology Departments of the Universities 
suffered from was clear. For, in the Univer¬ 
sities, we still have old concepts of classical 
Botany and Zoology with little possibility of 
interaction with physics and chemistry. Can 
one imagine, in the present state of our Uni¬ 
versities, physicists and chemists being appointed 
in Biology departments or vice versa? As long 
as we continue to cling to ancient ideals, our 
Biological Research must remain ancient. 

S. R. V. Ra(^ 
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PARTICLES IN EINSTEIN UNIVERSE 

In recent years Riemannian manifolds. V 4 with 
the respective groups of motion G,,, O^n^ lO, 
have been extensively used in particle 
Physics.One aspect of this study is to 
investigate the eigen-value problem of the 
Laplace-Beltrami operator as generalized 
Klein-Gordon equation with Riemannian 
background. In this note we report our 
investigation of this problem with the use of 
static spherically symmetric Einstein manifold. 

Starting with the line element pertaining to 
Einstein universe^ 

ds-=dt-~ (^1 - g' 2 ) + 

( 1 ) 

we investigate the eigen-value problem of the 
following equation:-'^"” 


(V~^g g^^ /i), V — M“ V ^ q = 0. (2) 

Here {x^) is a scalar function, and in. 

the spherically symmetric case it will depend 
on r, ie., -?y,>=:(r). We wish to emphasize 
that (1) is a solution of the Einstein equations-^ 

~ X9fJLV’ 

having the energy momentum tensor T/i^ 
so that ( 3 ) describes a space of constant 
curvature with the Cosmological constant /\ 
being equal to zero. It is, knownS-^ that the 
Riemannian manifolds V 4 described by (1) may 
be considered as X R which can be embedded 
iscmetrically in R^“» as a hyper spherical cylinder, 
S‘^ being the hypersphere, -j- Z^- + Z^- 
Z 4 - — K,- in R^ (Zi, Zo, Z 3 , Z 4 ). The groups 
of motion of this V 4 , are therefore O 4 X R. With 
this interpretation we take K as the radius of 
the particle under consideration. Use of (1) in 
( 2 ) gives following equation: 

dr 1 \ KV dr\ 

-r (1 = 0. (4) 

( 7*2 nJ 

1 “ 1 ^ 2 (4) becomes 

(l - 0 . (5) 

Equation (5) is a differential equation of the 
following type 

(1 - X-) - (2/. - . - A - " 


v(v+ 2a)^= 0, 
( 6 ) 


with /X = 2, 
and 

V = - ■ 2 \ \ 4 I M- K”. () 

For solutions of interc.st /' has to be an 
This is possible if we take 

M“ K- -- n (n I 4), t H) 

where n isi an integer. The solutions of are 
then the associated Legendre’s fimction (.r) 
as the coefficients of Iv' in the c‘X pa ns ion n\ 
(1 ~ 2xhh-) First few of them are I’U'en 
below : 

Co (x) -- 1, Cl (at) 4r, 

C> (.r) - (12x“ - 2), Ca (x) (32.e 12.r], 

(JH 

Equation (8) is an interesting relation bt'twtH-ii 
M and K. We know^^ that M r- me/ in the 
Klein-Gordon equation. With the use of 
natural units where C r- 1 and fi the nrass 
(M = ni) has the natural dimensionality as’* 
L""*. It is therefore clear that (8) is a corrtn't 
relationship between mass and the radius of 
the particle in natural units. 

If we take =r 0, (8) gives a particle of zert‘ 
mass which cannot be vei'y clearly identified. 
For n = 1, and with the use of proton ina; r. 

= 938 M,.V, it gives R^, ™.: {)*47 fm which i.s 
in close agreement with, the recently det(‘rnun<sl 
radius.’- R.^ =0-35 fni. of the interior of tho 
proton sphere. For ii > 1 the interpnda! inn 
is not clear. It may possibly be givcui if wt* 
consider Baryon and Meson states as tlie 
various resonance states of one particle only. 
The Quarks’’* that have been taken as thc‘ bame 
constituents of hadrons, have not been di.s- 
covered so far, and therefore we have nt> 
knowledge of the same in terms of M and K. 

Department of Physics, N. K. Shahma. 

University of Raijasthan, 

Jaipur (India), October 13, 1969. 
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ORDER OF REACTION FOR THE 
THERMAL DEGRADATION OF BUTYL 
RUBBER IN CHLOROBENZENE 

It has been observed^ that the thermal degra¬ 
dation of butyl rubber in solution proceeds 
through a random chain-scission mechanism. 
Simha and Waill^ have shown, theoretically that 
a first order law is incompatible with such a 
process. It was reported earlier*^ that the ther¬ 
mal degradation of butyl rubber dissolved in 
33 -xylene, tetralin, decalin and bromobenzene 
is independent with respect to the polymer 
concentration in solution. In the present in¬ 
vestigation, the degradation of butyl rubber has 
been carried out in chlorobenzene in the con¬ 
centration range 0*5-2*0%' (wt./vol.) with a 
view to determining the order of reaction. 

The butyl rubber sample (a copolymer of 
isobutylene and isoprene) was supplied througn. 
the courtesy of Dr. A. B. Biswas, Indian Insti¬ 
tute of Technology, Bombay, and was used as 
such without further purification. Chloroben¬ 
zene (MB) was purified by standard tech¬ 
niques. Degradation was carried out at 140° C. 
for different intervals of time as described else¬ 
where.’*-^ Studies were carried out at four dif¬ 
ferent polymer concentrations. The process of 
thermal degradation was followed viscometri- 
cally. Measurements were made in a modified 
Cannon-Ubbelhode dilution viscometer sus¬ 
pended in a water thermostat at 37° C. The 
values of intrinsic viscosity were evaluated 
from the experimental data using the triple 
plot method.'"^ 

Figure 1 shows the plots of [’?]i/[^]o versus 
time of degradation, where Wq is the intrin¬ 
sic viscosity of the undegraded sample and 
[17] ^ is the intrinsic viscosity of the sample 
degraded for time t The data clearly indicate 
that the extent of degradation is independent 
of polymer concentration in the range investi¬ 
gated. Thus, the thermal degradation of butyl 
rubber in chlorobenzene follows a sjero order 
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law with respect to the polymer concentration 
in agreement with the theoretical results.- 



FIG. 1. Butyl rubber + chlorobenzene system; 
Concentration, %: A--2*00; O“-l*00; El—0*75; 

0-50. 

It can be further concluded that the process 
of thermal degradation in solution is not a dif¬ 
fusion controlled process as the dilution has no 
effect on the magnitude of degradation. 

Dept, of Chemistry, Manmohan Singh. 

Punjabi University, 

Patiala, October 3, 1969. 
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REDUCTIMETRIC DETERMINATION 
OF SELENITE 

The reduction of Se (IV) to elemental sele¬ 
nium by Fe(II) was found to be very slow in 
sulphuric acid medium. However, when 
sufficient concentration of chloride was present 
in the medium, the reduction occurred 
readily. This obsiervation led to the develop¬ 
ment of the following procedure for accurate 
determination of selenites : To exactly 

5-10 ml. of solution containing about 0-25 mM 
of Se(IV), 20-25 ml. of 18 M sulphuric acid 
are added. After cooling to 25°, 2-5 ml. of 
10 M hydrochloric acid are added followed by 
the addition of exactly 20 ml. of 0-1 N. ferrous 
sulphate solution. After 5 minutes, the preci¬ 
pitated selenium is' filtered and the filtrate 
diluted to about 250 ml. The excess of Fe(II) 
in the filtrate is determined by titration with 
standard vanadate solution, [Each ml. of 
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0*1 JNf vanadate is equivalent to 0-025 mM. ol 
Se(IV)]. The results obtained were accurate 
and compared well with the values obtained 
following other redox methods.Interference 
was noted in the presence of Se(VI) but 
Te(IV) and Te(VI) did not react with Fe(II) 
under the above conditions. In the absence of 
Te(IV) in the selenite samples, standard 
potassium dichromate could also be used for 
titration of excess Fe(II) in the estimation. 

Tlie author wishes to express his grateful 
thanks! to Dr. G. Aravamudan for his interest. 

Department of Chemistry, V. R. S. Rao. 
Indian Inst of Technology, 

Madras-36, October 15, 1969. 
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THE SYSTEM LITHIUM 
SULPHATE-THIOUREA-WATER AT 30® C. 

As part of our studies on establishing the dif¬ 
ferences between thiourea and urea as adduct 
forming species and ligands towards metal 
sailtsi, a phase equilibrium study of the system 
lithium sulphate-thiourea-water was made at 
30° C. The experimental details and results are 
described below. 

Mixtures comprised of the three components 
were prepared by various methods as follows : 
(1) By mixing powdered lithium sulphate 
(both in anhydrous and monodydrate forms) 
and aqueous solutions of thiourea. (2) By mix¬ 
ing powdered thiourea and solutions of lithium 
sulphate, and (3) By controlled evaporation at 
30° C. of solutions containing different molar 
proportions of lithium sulphate and thiourea. 
The mixtures were agitated at 30±0-1°C. in 
a thermostat and after 8-10 hours, the satu¬ 
rated solution and the corresponding wet resi¬ 
due were separated and analyzed for the com¬ 
ponents. The lithium sulphate content was 
found out from the gravimetric determination 
of sulphate, and thiourea was determined by ' 
the hypoiodite method,^ 


• The phase equilibrium data obtained at 
30° C. is given in Table I and the equilibriuni 

Table 1 

The system lithium sulphate-‘thiourea--water 
at 30° C. 

Amount contained Amount contained 
in 100 g. of saturated in 100 g. of Composition 
solution wet residue of 

- solid 


Li 2 S 04 

Thiourea 

Li 2 S 04 

Thiourea phase 

g- 

g- 

g- 




17-8 

.. 

.. 

Thiourea 

1*22 

17-3 

0-39 

73-5 


3-06 

16-5 

0-92 

75-0 


4-10 

15-9 

1-21 

75-2 

J- 

6-01 

15-2 

1-68 

76-3 


8-32 

14-0 

2-58 

73-4 

,, 

10-3 

13-5 

2-77 

76-2 


13*0 

12-6 

3-91 

73-8 

If 

15-7 

11-2 

4-56 

74-2 

•*» 

18-7 

9-9S 

5-25 

74-8 


20*1 

9*67 

6-24 

72-0 

,, 

20-2 

9-56 

21-6 

50-2 

Thiourea -H 





LivSCXi.H.O 

26-7 


• • 



23-9 

3-13 

67-3 

0*69 


22-8 

4-98 

66-0 

1-57 


21-6 

7-34 

67-6 

2-09 


20-2 

9-42 

66-2 

2-90 

’ll 

diagram 

is plotted 

in Fig. 

1. It 

could be seen 


that lithium sulphate monohydrate and thiourea 


H20 



are the only stable solid phases at 30° C. Micrcj- 
scopic and chemical examinations of crystals 
separating from evaporation of solutions con¬ 
taining thiourea and lithium sulphate in the 
temperature range 0-45° C. did not reveal for¬ 
mation of any new compound. Attempted solid- 
solid interactions between anhydrous lithium 
sulphate and thiourea in the temperature range 
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.• ur.ai’' Ilia* :‘lnt*o.*;(‘ :irt‘ two ano- 

luri- (if iM.natrd a:: a iiiid p*~.‘-uj'ars. In tiio 
ra-f (»t • uf'in’N ol the I )».sf rit'.*:. tlu‘ anonu'rie 
li>tii(»\,vl 5«roup of (’ I iirojt‘fls below in «- 
usanand if i;. ab(»\’f in th(‘ ease of p’-suipirs. 
In tlif I. i.rrif'., tins hydroxyl p.roiip projects 
above ni ‘i,.:,ue,ar:. and below in ^/-suKars. 
(l-n*. n 

In tlu‘ pi'eaent pap<‘i‘. th(‘ idea of sUn'co 
mnobfi’.*. IS applu'd to tlu‘ alilohexopyranoses 
ol liolh the 1).. and Ua* b-S(‘rit‘.‘: and the results 
ai’e lA'ported. h'oi’ th(‘ binary systtan of repre- 
.'ftdation. the liydroxyl r,rou|)s of tiu‘ asyin- 
ni( trie ('aiiion atoms, projecdinj* to tlu^ right 
in the !‘‘i: elier projection fonnula, wasa^ given 
the number 1 and thos(‘ to llu‘ !(dt had tlu‘ 
nnmbfr tt in file <*arb(‘r pap<‘rd In tlu‘ Haworth 
i-epresfiitidum. the hydroxyl g.roups of tlu‘ car¬ 
bon atoms I to *1 .ar< dirt*ct<si (dtlua’ Ixdow or 
.diove and the (db.oH of (‘»1) is also orienUsl 
"ithn . bovf or below l.h(‘ plaiU‘ of the 

i*-. mriubfird nnib For lh<‘ purpose of 
dotorminine. the binary eod<‘ numlx'r of 
ra(‘h of the thirty two st(‘reois(>m<‘ric aldo- 
hi-xop> ram».ses. those r.roup: which proj(‘(‘t bt‘- 
lov. (hr piano of the rliij: are f-iviai ilu* num- 
bn I anil Mmre above havt' th(‘ mimbia* 0. 
Ihe.iai on the. convention, ili(‘ liinary cod(‘ mun- 
iH-r-. ol the :av(frn D aldohexopyranose:; and 
ihf rixtf‘-n imanlxa's of the b~.st‘ri<xs as. W(dl 
, 1 - the rorpective denmal (siuivalents of tiie 
binary (SmIo number:; are r.ivaai in Tahlt' I. Tih^ 
tnvt difpi at (Ik* exlremt* rigid is allotUsl n> 
(ho Kioup at (' I, the next at lh(‘ ltd’! to the 
p.roup at and so on. 

,\ knowletige oj th(‘ value.s of the st(‘r(‘0 
numhn*. I'ivoii m ‘Table I can htdp us to writ.(‘ 
th(* •tcreoehnmcal Haworth projection fonmda 
of any aldohexopyt anost*. 'This is illustraUHl 
i.flov\ tol b p‘ddopyranos(' as an (‘xainple. The 
al(ai‘o number of 1 boi^atlopyranosi^ is 15 and 
that (d the l)-pAis<»mer is 14. Fnvm Table 1 
d e. obvious that, llic sttsa^o numbers of all 
^bsugar:; of th(‘ D-series an* twen numbers and 
th(*y dociasist* from 14, which is the stereo 
number of I)..^/-allt>pyranosts to zero which is 
tin* .stert ‘0 numlnd' of I)»p'-taloi)yranose. When 
Wf go from l)-^/-alIopyranose to I)-//"itlopyra- 
nost* we ar«* going from tlu‘ llrst sugar to the 
r ixUi iK’cording to the mnemonic^ Therefore, 
tlu* stereo number of rV/Wdopyranose is equal 
to 4 and lienee Uie stereo number of the enan- 
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Table I 


Bi/tiQrTy code uuTubcTS iciTid) their dieciiftiCLl cQUivalctits of cildoficxO'pyTCiiiiOiiCii 


Name of sugar 

Binary 

code 

number 

Decimal equivalent 
of the 

binary code number 
(stereo number) 

Name of sugar 

Binary 

binary code nuiiit'r; 
nu.nl«r number) 

D-a-Allopyranose 

Ollll 

15 

L-a-Allopyranose 

lOOOO 

16 

D-jS*AIlopyranose 

OHIO 

14 

L- jS-Allopyranose 

10001 

17 

D-a - A1 tropyran ose 

01101 

13 

L-a-Altropyranose 

lOOlO 

18 

D'^'Altropyranose 

01100 

12 

L-^-Altropyranose 

loon 

10 

D-a-GIucopyranose 

0101J 

11 

L-a- Glucopyranose 

10100 

20 

D- ^-Glucopyranose 

01010 

10 

L- jS-Glucopyranose 

lOlOl 

21 

D- a-Mannopyronose 

OlOOl 

9 

L-a-Mannopyranose 

10110 

22 

D- ^-Mannopyranose 

01000 

8 

L*)8>Mannopyranose 

10111 

23 

D-a-Gulopyranose 

00111 

7 

L-a-Gulopyranose 

llOOO 

24 

D* ^-Gulopyranose 

00110 

6 

L-jS-GuIopyranose 

11001 

25 

D-a-Idopyranose 

00101 

5 

L-a* Idopyranose 

llOlO 

26 

D-j3-Idopyranose 

00100 

4 

L-jS‘Idopyranosft 

11011 

27 

D* a- Galactopyr anose 

00011 

3 

L*a- Galactopyranose 

11100 

28 

DjS'Galactopyranose 

00010 

2 

L-^-Galactopyriinose 

11101 

29 

D- a-T alopyranose 

00001 

1 

L-a-Talopyranose 

11110 

no 

D- jS - Ta I opyranos e 

00000 

0 

L'^-Talopy ranos e 

Hill 

ni 


tiomer, viz., L-^5-idopyranose is 27, because the 
sum of the stereo numbers of two enantiomers 
containing five asymmetric carbon atoms is 31 
(i.e., 2-"’~ 1). The decimal equivalent of 27 is 
11011. Thus the Haworth stereochemical re¬ 
presentation of L-/5“idopyranose is as shown 
in formula (I). 

/^«\ 

l\:"° /\ 

HO 1 OH 

OH 

( 1 ) 

Dept, of Chemistry, S, Neelakantan. 

Madurai University, 

Madurai-2, September 26, 1969. 


* The paper entitled ‘‘Application of stereo numbers in 
sugar chemistry”, Curr, Sci., 1969, 38, 353, may be 
considered as Part I. 

1. Neelakantan, S., Curr. Set., 1969, 38, 353. 

2. Feldman, A., /. Or^. Che?n., 1959, 24, 1556. 

3 Haworth, W. N., The ConstiUiiion of Sugars, 
Arnold, London, 1929, p. 90. 

4. Fieser, L. F. and Fieser, M., Organic Chemisi?y, 
Reinhold, New York, 3rd Edn., 1959, p, 359. 


DIFFERENTIAL BLOOD-CELL COUNTS 
IN THREE SPECIES OF MAJOR CARPS 

Little information is available on the haemato¬ 
logy of Indian fishes. Previous studies in this 
field mainly deal with the blood constituents 
such as packed cell volume, haemoglobin 
content, erythrocyte and leucocyte counts and 
clotting time. No attempt has ^so far been 
made on the differential blood-cell counts ot 


the fishes excepting in a recent publication* 
dealing with air-breathing .species. It Ls wri- 
known that the composition of bhxHi-crlb 
changes under different ecological, i)atiu>logi. 
cal and physiological-’*^ " coiKlitions ; but befor* 
determining the changes induct'd by the.st 
factors, it seems desirable to cstabli.sli first tht* 
normal blood picture of some common fisht's. 
The present communication attempts to r(*i;)<>rt 
briefly the differential blODci-ct'll counts of the 
three Indian major carps JLabco rohita (Hani.) 
(Rohu), Cirrhma mrigala (Ham.) anti 

Catla catla (Ham.) (catla), 

Fishes which formed the ba.sis of tht' present 
study were collected from tht' Univt'rsity Fij;h 
Farm, where they wore raised fn>m fingerling 
stage. Methods for obtaining the blootl anti 
for the preparation of slides for differential 
blood-cell counts were the samt' as rt'ported 
earlier.J Thrombocytes, largt' and small 
lymphocytes,, neutrophils and basophils wert* 
recorded in the circulating blood of the thre(* 
species. Percentages for mature and immature* 
erythrocytes were also delerrnint'd aftiT count¬ 
ing 100 erythrocytes from each fish. 

Among leucocytes, higher perctmtages wt*rt* 
found for the thrombocytes. Mean values for 
Rohu, Mngal and Catla were 60-2%, 64*7% 
and .63*2% respectively (Table 1). The values 
obtained here are approximately the same as 
those reported for some marine fishes*"^ and are 
higher than those reported for the air-breathing 
fishes.4 

Small lymphocyte courts showed a mean o£ 
34-0% in Rohu, 29-0% in Mrigal and 30-9% 
in Cat!«, garler worlters-''‘-«'«-io h,ve reported 
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Table I 


Differential blood-ceU 

counts 

m three species o f 

major 

carps 





Species 




Blood constituents 

Labeo rohita 

Cirrhina mrizala 

Catla catla 


Range 

Mean 

Range 

Mean 

Range 

Mean 

Erythrocytes (%) : 

Mature 


97-0 


97-5 


06*5 

Immature 

.. • • 

3*0 

.. 

2-5 

.. 

3-5 

Thrombocytes (%) 

.. 56*0-68*0 

60-2 

63*0-67*0 

01*7 

55*0-74-0 

63*2 

Non-Granulocytes : 

Large lymphocytes 

.. 0*0- 2-0 

0*5 

0*0- 2*0 

0*6 

U*0‘ 3*0 

0*6 

Small lymphocytes 

.. 25*0-37*0 

3t-0 

28-0-30-0 

29-0 

20*0-39*0 

30-!) 

Granulocytes (%) : 

Neutrophils 

.. 1-0- 6*0 

3*6 

2*0- 6*0 

4*0 

2-0- 8-0 

3*8 

Eosinophils 

.. 0*0- 3*0 

1*7 

1-0- 3-0 

1-6 

0^0- 3*0 

1-2 

Basophils 

.. 0*0- 1*0 

0*08 

.. 

.. 

. . 

.. 


somewhat higher values of small lymphocytes, 
while the results reported for air-breathing 
fishes'^ were almost similar to those of the 
major carps. 

Large lymphocytes were not found in all the 
specimens of the fish examined, although the 
average value for large lymphocytes in the 
three species did not differ markedly (Table I) - 
These values were found to be substantially 
lower than those reported for the air-breathing 
fishes.*^ 

Granulocytes contained the eosinophils and 
neutrophils whjch were quite common in all 
the three species, but the basophil was found 
only in Rohu. The percentages for eosinophils 
were 1-7%, 1*6%, 1*2% and for neutrophils 
3-5%, 4*0%, 3*8% in Rohu, Mrigal and Cathi 
respectively. For eosinophils and neuirophils 
the percentages agree closely with those of the 
marine fishes,and are significantly lower than 
those of the air-breathing species.* 

The erythroblasts (immature erythroc.ytes) 
were 3-0% in Rohu, 2*5% in Mrigal and 3*5% 
in Cat!a. All these three species thus fall into 
group II and III made by Dawson."* 

From the picture presented above, it is clear 
that, neglecting small differences, the composi¬ 
tion of the blood-cells in the three species of 
carps is more or less identical (Table I), which 
indicates a similar physiological or ecological 
state of the fishes. Small fluctuations in the 
environmental factors such as temperature. 
pH, dissolved oxygen of water and the quality 
and quantity of food present in the environ! 
ment, are supposed to have an immediate effect 
on the physiology of fishes which is in turn 
reflected from the blood-cens.-*^’7»J> Since these 
factors seem to be common for the three species, 
and the three species are closely related 


systematically, no differences in dHIercntiai 
blood-cell counts were notict'cl. Slight varia¬ 
tions in the percentaiges of different blood-cells 
are probabl.y specific to each species. 

The authors are thankful to Dr. S. /. Qasiin, 
National Institute of Ocean()grai)hy, Biological 
Centre, Ernakulani, for kindly going through 
the manuscript. 

Department of Zoology, A. Qavvuivi Sinnioui. 
Aligarh Muslim Univ,, Sacuih II. Kuan. 


Aligarh, October 10, lOCJO. 

S. M. Naso 
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ON A LITTLE KNOWN MXLIOLID 
FORAMINIFER FROM NORTH-EASTERN 
PART OF THE ARABIAN SEA 

While making a distribution analysis of the 
Foraminifora from snapper samples collected 
from the north-eastern part of the Arabian Sea 
during the cruises 2 and 4 on board I.N.S. 
‘Darshak’ in Januairy to February 1907 and 
1969 the author eanu' across a few very 
interesting specimens ol a iniliolid species, 
Triloculina cdiiv.ata d’Orbigny. Certain 
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Table I 

Binary code numbers land their decimal equivalents of aldohexopyranoses 


Name of sugar 


D‘tt-Allopyranose 
D-jS-Aliopyranose 
D-a - A1 tropy ran ose 
D- |S- Altropyranose .. 
D-a-Glucopyranose .. 
D- jS-GJ ucopyranose ., 
D-tt-Mannopyronose .. 
D-^-Mannopyranose .. 
D-a-Gulopyranose 
D- /S'Gulopyranose 
D-a-Idopyranose 
D*jS-Idopyranose 
D-a*Galactopyranose 
D-^-Galactopyranose 
D'o-Talopyranose 
D- ^ 'Ta lopy ranose 


Binary 

code 

number 

Decimal equivalent 
of the 

binary code number 
(stereo number) 

Name of sugar 

Binary 

code 

number 

Decimal equivalent 
of the 

binary code number 
(stereo number) 

01111 

15 

L-a-Allopyranose 

10000 

16 

OHIO 

14 

L-/S* Allopyranose 

10001 

17 

01101 

13 

L-a-Altropyranose 

10010 

18 

01100 

12 

L-|S-Altropyranose .. 

10011 

19 

01011 

11 

L-a-Glucopyranose .. 

10100 

20 

01010 

10 

L- jS-Glucopyranose ,. 

10101 

21 

OlOOl 

9 

L-a-Mannopyranose .. 

10110 

22 

01000 

8 

L-/J "M an nopyranose .. 

10111 

23 

00111 

7 

L- a-Gulopyranose 

11000 

24 

00110 

6 

L-jS'Gulopyranose 

11001 

25 

00101 

5 

L-a- Idopyranose 

11010 

26 

00100 

4 

L- ^-Idopyranose 

noil 

27 

00011 

3 

L- a- Galactopyranos e 

11100 

28 

OOOlO 

2 

I.-/3-Galactopyriinose 

11101 

29 

00001 

1 

L- a-T alopyranose 

11110 

30 

00000 

0 

L-jS-Talopyranose 

mil 

31 


tiomer, viz.j L-yj-idopyranose is 27, because the 
sum of the stereo numbers of two enantiomers 
containing five asymmetric carbon atoms is 31 
2-"-~ 1). The decimal equivalent of 27 is 
11011. Thus the Haworth stereochemical re¬ 
presentation of L-/j-idopyranose is as shown 
in formula (I). 

I\lL_/ I 

HO I O H 

OH 

( 1 ) 

Dept, of Chemistry, S, Neelakantan. 

Madurai University, 

Madurai-2, September 26, 1969. 


* The paper entitled “ A pplication of stereo numbers in 
sugar chemistry”, Curr. Sd.j 1969, 38, 353, may be 
considered as Part I. 

1. Neelakantan, S., Citrr.Sci,^ 1969, 38, 3S3. 

2, Feldman, A., J. Ors:^ Chem,, 1959, 24, 1666. 

3 Haworth, W. N., The Consiittitio?t of Sugars^ 
Arnold, London, 1929, p. 90. 

4. Fieser, L. F, and Fieser, M., Or game Chemistry, 
Reinhold, New York, 3rd Edn., 1959, p. 359. 


DIFFERENTIAL BLOOD-CELL COUNTS 
IN THREE SPECIES OF MAJOR CARPS 

Little information is available on the haemato¬ 
logy of Indian fishes. Previous studies in this 
field mainly deal with the blood constituents 
such as packed cell volume, haemoglobin 
content, erythrocyte and leucocyte counts and 
clotting time. No attempt has ^so far been 
made on the differential blood-cell counts of 


the fishes excepting in a recent publication^ 
dealing with air-breathing species. It is well 
known that the composition of blood-cells 
changes under different ecological, pathologi¬ 
cal and physiological-conditions ; but before 
determining the changes induced by these 
factors, it seems desirable to establish first the 
normal blood picture of some common fishes. 
The present communication attempts to report 
briefly the differential blood-cell counts of the 
three Indian major carps Laheo rohita (Ham.) 
(Rohu), Cirrhina mrigala (Ham.) (Mrigal), and 
Catla catla (Ham.) (cat/a). 

Fishes which formed the basis of the present 
study were collected from the University Fish 
Farm, where they were raised from fingerling 
stage. Methods for obtaining the blood and 
for the preparation of slides for differential 
blood-cell counts were the same as reported 
earlier.*! Thrombocytes, large and small 
lymphocytes, neutrophils and basophils were 
recorded in the circulating blood of the three 
species. Percentages for mature and immature 
erythrocytes were also determined after count¬ 
ing 100 erythrocytes from each fish. 

Among leucocytes, higher percentages were 
found for the thrombocytes. Mean values for 
Rohu, Mrigal and Catla were 60*2%, 64-7% 
and .63-2% respectively (Table I). The values’ 
obtained here are approximately the same as 
those reported for some marine fishes® and are 
higher than those reported for the air-breathing 
fishes.4 

Small lymphocyte counts showed a mean of 
34**0% in Rohu, 29-0% in Mngal and 30*9% 
in Warier h?tve reported 
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Table I 

Differential blood^cell counts in three species of major carps 


Species 


Blood constituents 

Labeo rohita 

Cirrhina mrizala 

Catia catia 


Range 

Mean 

Range 

Mean 

Range 

Mean 

Erythrocytes ( % ) : 

Mature 

• * .. 

97-0 

. - 

97-5 

.. 

96-5 

Immature 


3-0 

• • 

2-5 

.. 

3-6 

Thrombocytes {%) 

.. 66-0-6S-0 

60-2 

63-0-67-0 

64-7 

55-0“74-0 

63-2 

ISTon-Granulocytes : 

Large lymphocytes 

0 -0- 2-0 

0-5 

0 -0- 2-0 

0-5 

0-0- 3*0 

0-6 

Small lymphocytes 

.. 25*0-37-0 

34-0 

28*0-30*0 

29-0 

20*0-39-0 

30*9 

Oranulocytes (%) : 

Neutrophils 

.. 1-0- 6-0 

3-6 

2 -0- 6-0 

4-0 

2 -0- 8-0 

3-8 

Eosinophils 

.. 0*0- 3*0 

1-7 

1-0“ 3-0 

1 -G 

0*0- 3*0 

1-2 

Basophils 

.. 0*0- 1-0 

0-08 

-- 

-- 

-• 

-• 


somewhat higher values of small lymphocytes, 
while the results reported for air-breathing 
fishes*^ were almost similar to those of the 
major carps. 

Large lymphocytes were not found in all the 
s;pecimens of the fish examined, although the 
average value for large lymphocytes in the 
three species did not differ markedly (Table I). 
These values were found to be substantially 
lower than those reported for the air-breathing 
fishes.'^ 

Granulocytes contained the eosinophils and 
neutrophils whjch were quite common in all 
the three species, but the basophil was found 
only in Rohu. The percentages for eosinophils 
were 1-7%, 1*6%, 1*2% and for neutrophils 
3-5%, 4-0%, 3-8% in RohUr Mrigal and Catia 
I'Gspectively. For eosinophils and neutrophils 
the percentages agree closely with those of the 
marine fishes,^ and are significantly lower than 
those of the air-breathing species.'^ 

The erythroblasts (immature erythrocytes) 
were 3-0% in Rohu, 2*5% in Mrigal and 3*5% 
in Catia. All these three speciesi thus fall into 
group II and III made by DawsonJ 

From the picture presented above, it is clear 
that, neglecting small differences, the composi¬ 
tion of the blood-cells in the three species of 
carps is more or less identical (Table I), which 
indicates a similar physiological or ecological 
state of the fishes. Small fluctuations in the 
environmental factors such as temperature. 
pH, dissolved oxygen of water and the quality 
ajnd quantity of food present in the environ¬ 
ment, are supposed to have an immediate effect 
on the physiology of fishes which is in ti.irii 
i'eflected from the blood-cells.--^*'^*^’ Since these 
factors seem to be common for the three species, 
and the three species are closely related 


systematically, no differences in differential 
blood-cell counts were noticed. Slight varia¬ 
tions in the percentages of different blood-cells 
are probably specific to each species. 

The authors are thankful to Dr. S. Z. Qasim, 
National Institute of Oceanography, Biological 
Centre, Ernakulam, for kindly going through 
the manuscript. 

Department of Zoology, A. Qayyum Siddiqux. 
Aligarh Muslim Univ., Sacuiir IT. Khan. 
Aligarh, October 10, 1969. S. M. Naseem. 
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ON A LITTLE KNOWN MILIOLID 
FORAMINIFER FROM NORTH-EASTERN 
PART OF THE ARABIAN SEA 

While ma/king a distiTbution analysis of the 
Foraminifera\ from snapper samples collected 
from the north-eastern part of the Arabian Sea 
during the cruises 2 and 4 on board I.N.S. 
‘Darshak’ in January to February 1967 and 
1969 the author came across a few very 
interesting specimens of a miliolid species, 
Triloculina echinata d’Orbigny. Certain 
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Table I 


Station 

Geographic position 

Depth 

(m) 

No. 

Latitude 

Longitude 

21 

19® f N 

72® 2' E 

64 

23 

20 ® 16'*7N 

70® 34'-5 E 

77 

40 

18® 34'*5 N 

72® 22'-OE 

62 

observations made on 

this species are 

given 


below. 

ORDER : FORAMINIFERA 
FAMILY : MILIOLIDAE 
GENUS : TrilocuMna d’Orbigny, 1826. 
Triloadina echinata d’Orbigny (Fig. 1, a-c.) 

Shape .—Test as long as broad, subspherical 
in outline. 

Chambers .—Three on one side and two on. 
the other, each being half a coil in length and 
closely placed together. Periphery of the test 
rounded ; final chamber longer than other two 
with little or no apertural neck ; surface orna¬ 
mented with spines arranged in longitudinal 
rows ; aperture round with a simple bifid tooth. 

Dimensions of the test : 0-525 mm. in length, 
0-450 mm, in breadth and 0-09 mm. in diameter 
of aperture. 

CoZour.—White with a brownish tinge. 



Temperature 

°C. 

Nature 

of 

Oi-eurrencr 

(surface) 

sediment 


24-72 

Sandy 

Rare 

23-88 

Muddy sand 


26-38 

Sandy 


three chambers 

on one side and 

two on tho 

other, of spines 

arranged in longitudinal fnu**; 

and with little 

or no apertural 

lu.'civ. hi VO- 


specimens of the ^lide (USNM Cal. No. * 

labelled ‘^Triloculiva cchinaUi d’OrbJj'.ny, 

Beach sand, Karachi, India, FJarland oolh'c-tioo 
pres'ent at the Geological! Survey, United Stalt's 
Nationail Museum, Washington, D.C., arc‘ ala<’ 
identical with the species describee! In' Hi*' 
author except that the apertural end is .sligidl?. 
protruding. So far as is known these are tlu' 
only previous records of this specie's. U is 
possible that one can encounter specdnu'iis oT 
this species at water depths ranging Ixdwt'en 
60“80 meters in the Arabian Sea. 

The author is grateful to Dr. N. K. .T\-inikkar. 
Director, National Institute of Oeeanoji.‘raphy. 
Panjim, Goa, for advice and cncouragi'nu'ut. 

Dr. Ruth Todd of the U.S. Geological Survt'.v. 
Washington, D.C., for helpful coinnu'nls on 
this'i note and to Drs. B. N. Desai a.nd A. 
Setty of National Institute of Occan<)g,rapli.\, 
India, for going through the manuscript. 
Biological Oceanography K. Kamkswaha Hao. 
Division, 

National Institute of 
Oceanography, 

Bombay, October 10, 1969. 


1. d’Orbigny, Amt. Sc. Nat., 1826, 7(14), 800 (iu>in 

nud). 

2. Fornasini, Mem. R. Accad. Sci. luit. Jhdo^nit, Ser. 0, 

1905, 2, 16, PI. 1, Fig. 0. 


Fig. 1. Tfiloculifia echinata d’Orbigny Dorsal 
Tiew; 3, Ventral view; r, Apertural view. 

Distribution .—^In the area under study this 
species was rare at all stations as given in 
Table I. 

Remarks and Previous Records .—The miliolid 
species described here resembles that of 
d’Orbigny (1826) i from St. Helena in South 
Atlantic, which he named Triloculina echinata. 
d’Orbigny had given only a figure of his 
species with no description. Further no proto¬ 
type material from St. Helena is available at 
present. Subsequently, Fornasini (1905)^ descri¬ 
bed d’Orbigny’s illustration of the said species-. 
This description of the species agrees with 
that given by the author in the presence of 


DISCOVERY OF MICROFOSSILS 
FROM PARASIA COALFIELD, 
CHHINDWARA DISTRICT, M.P., INDIA 

The microfossils reported here were recovcTod 
from a coal sample collected from East Donger 
Chikli Coal-mine in Parasia. This coal .st'ara 
is believed, to be of lower Gondwana age. On 
maceration, the coal yielded a large number 
of well-preserved cuticles, megaspoi'es, micro- 
spores! and tracheids. Only two well-preserved 
cuticles and a megaspore ai'e described here. 

Glossopteris diver gens Feistmantel-**'^ (Figs. 1 
and 2).—Epidermal cells rectangular or poly¬ 
gonal, 70 to 80^ long and 30 to 40 g broad. 
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Cell-wall moderately thick and, straight. Sto¬ 
mata indefinite, haplocheilic and monocyclic 
with irregular orientation, 66 to 82 /jl. in dia¬ 
meter, guard cells two, thickened, 30 ii in 
length, subsidiary cells 5 and polygonal. This 
cuticle resembles the cuticle described by P. N. 
Srivastava.'"^ 


Triletes s'ubpilosus (Ibrahim) SchopI, Wil-- 
son and Bentall, 1944^^ (Sonsu Dijlustra, 
1946)^’- (Figs. 5 and 6).—^Bottle-shaped mega¬ 
spore with distinct apical prominence, spore 
diameter 460 /w, apicail prominence is 242 /x in 
height from, the base of lips, lips thick. Trilete 
rays are about one-third the radius ol spore 



L..._J-J-1 

0 63 mrr» 





Figs. 1-6. Fig. 1 . Cuticle of Glossopteris divergens. Fig. 2. A stoma of G. divergcns^ Fig, 3. Ckuicle 
of G. formosa. Fig.^ 4. A stoma of G. farmosa. Fig. 6. Triieicx siifipllosus^ a moganpore. Fig. 6. Kxiiie 
of T, suhpilosus showing spine. 


G. formosa, FeistmanteF’4 (Figs. 3 and 4).— 
Epidermal cells polygonal, longer than broad, 
75 X 18/^. Wall thick and sjtraight, stomata 
haplocheilic, adjacent stomata generally occur 
2-3 cells apart and show irregular orientation. 
Stoma about 76in diameter. The two-guard 
cells are not very thickly cutinised, subsidiary 
cells papillate, polygonal 4 to 7 in number, the 
papillae overhang the margins of guard cells. 
This cuticle resemblesi the cuticle described as 
G. formosa by P. N. Srivastava^' except that 
projecting papillae here are more prominent. 


body. Contact areas and lips are ornamented 
with spines. 

Distal spines long amd narrow 70 to 90 /x and 
15 to 20 Spines .straight, basic appears to be 
hollow, apex pointed or globular. Spines sin¬ 
gle and without any subsidiary spines. Spore- 
coat punctate, 7 to 10^ thick, yellow to orange- 
brown. 

As far as the authors are aware, this is: the 
first report of microfossils .from this locality. 
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A NEW SPECIES OF THE GENUS 
BOTRYOSPORIUM CORDA* 

The present fungus (Fig. 1) was obtained as 
a contaminant in a sea-water agar plate. It is 
assigned to the genus Botryosporium Corda. 
The fungus does not resemble any of the 
presently known species of Botryosporium and 
is hence described as new. The characters as 
given here are from the fungus growing in a 
medium containing sea-water, glucose, yeast 
extract and agar. 


Botryosporium madrasense sp, nov. 

The colonies are white, close and adpressed. 
The conidiophores arise particularly in 
abundance at the periphery of the colony and 
at the inner rim of the Petri plate. ’ The coni¬ 
diophores are erect, hyaline and are up to 
4 mm. tall. They are 9*5-15-2^ broad and 
sparsely septate. The cells are 35-780 long. 
The conidiophores are acute at the tip. They 
bear towards the apex fertile lateral stalks 
which are produced in acropetal succession as 
the conidiophore keeps growing. They are 
47'5-76*0^ long (Fig. 1, B). The stalks droop 
slightly towards the base of the conidiophore. 
Each stalk ends in a terminal vesicle, which 
IS turned upwards (Fig. 1 , D). The terminal 
\esicles are subgiobose to pyriform. 15*6-22-8iU 
long and 8*4-15-6^ broad. 

The stalk bears below the terminal vesicle 
one to three lateral vesicles, which usuaUy 

n the terminal one, being about 19-0-30-0 m 
^"^ oad. The terminal 

^talk a septum from the 

^.talk and the lateral vesicles are similarly 

separated off from the stalk. The vesicleTbeS 

conidl. „„ a.,, ,7." 


The conidia (Fig. 1, E) onc-celh'ci, hyaljii.', 
elongate, oblong-sub-cylimlriral and Itl :! 
24-0/t X 4-8-7-3/< (17-0 • .a'4..0 u i(U a 

slightly mamillalc base. 



Pig. 1, Botryosporiimt madrasettse. A, ll.dtit , 
B. Temiinaljportion of a coniclioplrare ; <b Vininr. l.at-raj 
branch; D. Mature lateral branch ; IL ('unitUa. 


B. diffusum. (Alb. and Schw.) (‘(irda ha., 
globose spores. As jioiult'd nut by bhram 
(1928) there seem to be two di.^dinet Muemr. 
of the genus with elliptic spurtr. up spores ««liH r 
than globose. BoiryospoThnu piilcbnuu Corda 
(Corda, 1839) has dieli<){onu»u.':ly hraueht'd 
conidiophores and tht' eunidia-htsirinp. vr; leie, 
are simple. In B. laiiyibravhUtt tuu (<>udeuC‘ 
Maire and in my lungus tlu' c'(»nidi<tph(»rr; art* 
not dichotomously bi-anelunh i>ut are siinphs 
However, the vesicles bearing {‘onidia are Inln-d 
in B. longihrachialum. wherea.s tlu*y are ;;nu^. 
pie and globose in my lungus. On tlu* hasi^; of 
these differences, my fungus i.s dt^serilH*d a-; a 
new species. 

The fungus when transfern'd In fM)A pne- 
duced a white felly colony in a w<H‘k ;nul after 

about 15 days started iinHluciiif. .-.elcnitial 
bodies 


Botryosporiuni madrascusi' sp, nov. 

Latin diagnosis 

.Colonise adpressae. aIbie, Hypha- vegefativ,' 
hyalinae, septaiac, lalitudinik 1-2 y. (’onidio- 
phora erecta, non-rainosa, iiyalina. dislantcr 
septata aititudinis u.squo ad 4 mm., latiludinia 
y-5 15-2/1, habentia ramo.s lalcrales fecundos 
in parte altioro, acuto apice. Rami laterale.s 
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longitudinis 47*5-76-0 ^^ habentia u^u^n termi- 
nalem et 2-3 laterales vesiculas. Vesicula 
terminal is sursum versa, globosa aut pyriformis, 
longitudinis 15*6-22*8 At, latitudinis 8 * 4 - 15*6 ft. 
Vesiculae laterales 19*0-30*0 X 11*4-19*0 ft. 
Sporae latae in vesiculis, solitariae, ellipticales 
aid sub-cylindricales, unicellulares, hyalinae, 
12*2-24*0 X 4*8-7*3/t. 

Typus : collectus in civitate Madras ut con- 
taminans aereus in vase agaro marinae aquae 
a S. Raghukumar, February 20, 1969, et 

depositus in Herbario M.UB.L No. 2150. 

Developmental Studies .—The stalks arisei 
laterally on the conidiophore in acropetal 
succession as. it grows. The stalks arise as 
small protuberances from the upper portion of 
the conidiophore. They show a characteristi¬ 
cally drooping aspect from the beginning. 
Each stalk ends in a terminal vesicle. The 
lateral vesicles arise as slight protuberances, 
1 to 3 in number. As the vesicles enlarge in 
size, the terminal vesicle is cut off by a septum 
from the rest of the stalk and assumes its 
characteristic upwardly bent aspect. Sub¬ 
sequently, the lateral vesicles are also similarly 
cut off by septa. 

Even before the vesicles attain their full size, 
spore initials appear on them. They are 
budded out simultaneously from all over the 
surface of the vesicle. 

At this stage, when stained with lactofuchsin, 
the stalks, and the vesicles take up stain uni¬ 
formly. As the spores attain their final size, 
the contents of the vesicles gradually dis'appear 
and are then poorly stained. With the shed¬ 
ding of the spores:, the vesicles, lose all their 
contents, take no stain, and gradually shrivel 
up ; the stalks also shrivel up in turn. 

I am very grateful to Prof. C. V. Subramanian 
for guidance, to Rev. Fr. T. N. Siquiera for 
the Latin, diagnosisi and to the University 
Grants. Commission for the award of a Research 
Fellowship. 

Centre for Advanced S. Raghukumar. 

Studies, in Botany, 

University Botany Lab., 

Madras-5, India, October 16, 1969. 


* Memoir No. 78 from the Centre for Advstnced Studies 
in Botany. 

1. Corda, A. C. J., Prac/it-Flora europmischer 

melbildungen, Leipzig, and Dresden, 1839. 

2. Mason, E. W., “Annotated account of fungi received 

at the Imperial Bureau of Mycology List II— 
(Fasiclel)," Myc^l. Pap., 1928, 2, 1. 


AN ERYTHROMYCIN-LIKE ANTIBIOTIC 
PRODUCED BY STREPTOMYCES 
GRISEOPLANUS 

Isolation" and characterization of an antibiotic, 
tentatively designated as C-6, from a species Oi. 
Strcptomyces was reported by Rangaswami 
et aV This) antibiotic has been found to be 
highly inhibitory to several bacterial plant 
pathogens including Pseudomonas solanacearnm, 
Xanthomonas malvacearum, X, citri and 
X. oryzce. In this paper the identity of the 
antagonistic Strcptomyces and of the antibiotic 
are reported. 

The morphological, cultural and physiologi¬ 
cal characters of the antagonistic organism 
were studied following the standard methods.- 
When the organism was grown on agar slides 
incubated at 37° C. in moist chambers, follow¬ 
ing the technique of Gordon and Smith'"' mostly 
hyaline vegetative mycelium was produced in 
all media and the aerial mycelium was produced 
mostly along the periphery of the colonics, 
except in the inorganic salts-starch agar- 
wherein profuse sporulation wasi observed all 
over the colony. The sporophores in the 
aerial mycelium were either loosely spiralled 
or wavy and the spores were globose to 
cylindrical. When grown on nutrient glucose 
agiir it produced scanty, white aerial m.ycelium, 
with no soluble pigment in the substratum. On 
yeast extract agar the vegetative mycelium 
was colourless to light-brown, aerial mycelium 
sparsie and whitish and no soluble pigment 
produced. On Czapek’s agar the growth was 
poor and no aerial mycelium was produced. 
On glucose asparagine agar the aerial mycelium 
was scanty. On inorganic salts-starch agar 
the aerial mycelium was white to whitish-grey, 
but no soluble pigment produced in the medium. 
On potato plug the vegetative mycelium was 
hyaline to light brown, mriail mycelium white to 
gray and the apex of the plug turned slightly 
brown in ten days. The organism hydrolysed 
starch to a moderate extent, liquefied gelatin 
only poorly, and did not produce melanin pig¬ 
ment in organic media. It did not produce HoS 
and failed to reduce nitrate. When grown on 
media containing different carbon sources there 
was good growth in glucose, xylosie, galactose 
and starch, fair to moderate growth in lactose, 
maltose, raffinose and glycerol and poor growth 
in fructos.e, sucrose, dextrin and mannitol. 
Baaed on these characters the organism is 
identified as Streptomyces griseoplanus 
Backus et 
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The antagonistic Streptomyces was grown in 
nutrient medium in shake culturesl at a con¬ 
stant temperature of 30° C., following the pro- 
cedui'e of Rangaswami et al.^ The culture 
broth was filtered through Whatman No. 1 
filter-paper, the filtrate extracted three times 
with half the volume of ethyl ether and then 
with -butanol. The two extracts were bulked 
and evaporated to dryness in vacuo at 45° C. 
in a flash evaporator. The residue was: dis¬ 
solved in ether and the insoluble residue 
separated by centrifugation. The ether fraction 
was taken up for chromatographic assay. 
Thin-layer chromatograms of the antibiotic 
were developed on silica-gel-G coated plates, 
using different solvent systems. The active 
compound on the chromatograms was detected 
by pouring moulten nutrient agar seeded with 
P. solanacearum and triphenyl tetrazolium 
chloride at 45° C. and incubating the plates; 
overnight at 30° C. The inhibition zone in the 
seeded agar, if any, was marked and the R:^ 
value determined. Several other known anti¬ 
biotics were compared with C-6 on the 
chromatogram. On the suggestion of Dr. F. M. 
Strong of the University of Wisconsin, 
Madison, Wisconsin, U.S.A., who examined 
the chemical properties of the antibiotic, it was 
compared with erythromycin, on identical 
chromatograms and was found to be similar 
(Fig. 1). While the erythromycin base con¬ 
tained only one fraction as seen in both the 
solvent systems, C-6 separated into three frac¬ 
tions in the ethanol, water and ammonium 
hydroxide (80 :20:1) system and into one 
In the ?i-butanol, acetic acid, water (4 : 1 : 1) 
System. A comparison of antimicrobial spec¬ 
trum of the two antibiotics revealed that C-6 
is similar to the erythromycin base, both 
inhibiting several Gram-negative plant patho¬ 
genic bacteria but less inhibitory to Escherichia 
coli and Erwinia carotovora. The physical and 
chemical properties of the antibiotic from 
griseoplanus are also similar to those of 
ery t hr omy cin. 1 


related antibiotics and furtiK*r .stuciu-.s 

are required to isolate and idtuflirv thcM- 
fractions. 



A H 

Fig. 1. ^ Thin layer chromatographi,; . uiup.in .on 
erythromycin base and the crude antihiotit' (C 0 ): Si.lveat 
systsms for A: ethanol : II-C) : Nil p >11 :: HO : 20 * I • 
for B: w-butanol : acetic acid : Ib.t) :: 4 * r v •' 
erythromycin base and C; etlier extract d < * (b * 

The inhibitory effect of erytliroinycin apoin- \ 
some of the virulent plant |)atho/:vni(* hadcria 
la of considerable interesl. tn another pan.r 
from this laboratory the thrertivn of 

rown rot of potato caused hy siiUuKU-i'iirum 
with the antibiotic has boon rciiorted," 


Erythromycin was first isolated from 
Streptomyces erythreus Waksiman and Henrici 
y McGuire et alfi aaid since then at least 
antibiotic, viz., erythro- 
myem A, B and C, have so far been difife- 
rentiated.'-io the TLC developed with 
°' antibiotic obtained from 
S. gnseoplanm, three different active fraction 
were obtained (Fig. 1 ). it is polible tSfSs 
sfreptomycete isolate produced more than one 
denvative of erythromycin or other 
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MODULATION UNDER 
UNFAVOURABLE SOIL CONDITIONS 

PiMi-rixn iiuii'ulatt'd Icn.uinc stanl is rud m 
vn.j'.iir in till' country althuUj'.h thi.s imdhnd 
jv itfinc. jtr;u' 1 r<‘d (‘xtfurividy in U.S.A., Ni'n- 
/.raland and Au.'-t i';dnt_ 'The p<‘Ui*toil .sno<{ 
riihantM ■ Lht' * urvivid <d’ lOii abiuni nn the 
; end aiuI ::innr oj the Ini/.ar<l?; associated witu 
jiroldciu .•oil-, like ais’icnco of uodulation, 
di k.>» tl |•.orlmnat^ou and tUssiccatiou ar** 
rcino\ rtl ^ * By this nudhod MurBURi ami 

Dale*' could ohtain (tV HVd uodulation in .‘adl 
whore rain taded for 4 a days, alter t;o\viuc 
rndoi' low |dl i'nnditious the hactorm arc also 
j.ia.aincd hy the siduhlo niotallic ion hko IVIn 
(I levas’i'iner cl uk o Kurthor. toxndty duo 
to ex(‘o:.- of ■ oluhlo Al or Ko may also alToot 
Iho survival. Tho tidllcully could ho ovorcomo 
hv Inuun: or more rcomnnioally hy liino poUot- 
111*: fin inoculafe<l so»d. Variou.s povvilm'S 
sueft a' Inoo I (suitonato ), hontonito clay, <’lay 
lunc no shires. <’harc(»a] ami rindt pho.sphat* 
h:i\ o horn u rd a'- pollelud* or ct^itinr, 
matoriaisd ■■ 

Faduro of uioeulatmn of .soybean with ijn- 
portod and uidnfoutjus omss in .soil at Suratiuirh 
has‘. horn roporttsl In aei<I soils lik(‘ that al 
|*alani|uir. a .sundar situation is likely t.o 
occur. In tirdor to ovori’Oiim* this, soybean 
seisis' (var Brarjd fiolltdod with Utuo or rtH'k 
I !jo.s|di:do mann Indian pisit cultma*i<> contain- 
ini' Hid. tihiiini jajianiciufi H,B. IB i.solutyd 
iooally and maiutainoti in this Division wore 
,s<j\vn in tht» o.xporinudit (hsscribed below, 
following the method of Hastingrh with the 
nKHlification that suBar was included amonp, 

the constituonts. 

Siul core from Suratgarh (pH 8*1) and well- 
liuxotl .soil sample from Palampur (pH 4-9) 


wor<‘ used. Soyhoaii inoculated with peal 
eidturi* eonslitiited (la* conti'ol while the other 
two treatnumt.s consisted of seeds pcdleted 
with Iim<‘ and rock phosphate. In the case of 
Balampur .sidl oidy hme..-lK‘llctcd ireatmenl was 
usi'd heeau.si' nf hip.h acidity. Both the .soils 

w<‘re treated witii a ha.sal diasssinp, of 
l 0 ()-(); ZnSO,, Id); MnSO,. 1 dl ; Borax, id)'; 
Anunonium molybdate. t)d) Kr../ll. Duplicate 
>‘ets. wtd’e maintained in earh treatment, tsich 
pot havinp. four nlant.s in the ease of Suratparh 
soil and lhre<‘ jilanks in Baiampur .soil. At hie 
time of .sowinp. the initial Hhi [ohhnu count wa.s 
It) ' I()'*/.st't‘d. 


lanu‘ and ruck pho.sphatc pidleteti sent;, 
p.ei'mina'ed within 4 days of sowinp whih‘ tiio 
.eyaanination wa.s dtdaytxl li.v 8 and 13 days in 
the p<sd ('idtun^ tiasdisl seeds in Suralparli and 
Pa!ani()pr lasspisdivtdy. 'Plu' overall prowlh of 
(lu‘ plants in the pelUdtsI oni‘s was pood. 3 'hi' 
plant.*. wer<’ mirooteit afhn- 8 weeks. 'Plu' 
nodulation pattern and dry yield.s of tlu^ cj’op 
arc p.ivtsi m 'I’ahle h 


Taiiuk 1 

Nodulation of filaiits fnnii v(Of.^pt4lvtvd and 
ludhdod si'i'd:: and ihair yirlda In Suratgarh 
and lUdanipnr rariln 


1 oiatmc'ut 


litoud.iird ;mtl nun 
p«4lrtril 

Iu«H ul;Ucd .ind liint * 
prllotril 

Iisk ulutnl mid lock 
phospliatc pfljoifMl 


Snr.itp,.»rh 
Nudukt* Avciar.c 

liuii \inlil 

4'./l>laut) 
I DHO 

j I 3*15 

i 1 3-23 


Palampur 

Nuiluki- Avetapr 
tiou ucld 

(r./pkait) 

I 4 * 1 ) 

4 I 4 7-7 


}‘ Fair lUMlulutiuu ; d- 

} ! I Excellent miilukuiuii. 


< h)od notlulaticn : 


'Phe results ,siu>w the heneticial elTects of 
pelletinp the .* <sh(s and u.sinp tlusn in such 
.soils. The seed pelh 4 inp, treatments rtsicled 
best willi inoculation. 'Tht^ nodulation and dry 
Widpht p<‘r plant increased with both lime and 
rotdi phosphrde [lelletinp.. ddiert* arc sonu'- un¬ 
known factors reliiUxl to soil conditions which 
iHsstrict tlu* diw(do])nu‘ni of nodules in legume.s. 
Hclletinp in all pos.sihilily has a protective in¬ 
fluence apainst thesi' factors particularly pH as 
can be seen in tlu‘ presstmt study. PeUetinp 
materials also lielp in supprtsssinp the ellecl of 
toxic suhstanciks pidsseni in ilu‘ soil and there- 
l)y niipht help the organisms to infect the 
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and crop yield. 

Div. of Microbiology, 
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GENETICS OF VEINAL NECROSIS IN 
POTATO 

Parental lines obtained from Scottish Society 
for Research in Plant Breeding (through Dr. W. 
Black) have been under study at the Central 
Potato Research Institute, Simla, for the 
last few years. These lines have been 
observed to show veinal necrosis- under 
glass-house conditions regularly. These symp¬ 
toms have also been observed and re¬ 
ported from the Netherlands in the Scottish 
material by Thijn.i He has reported the 
veinal necrosis to be a heritable symptom con¬ 
trolled probably by many genetic factors show¬ 
ing a complex inheritance. The plant popula¬ 
tion showing veinal necrosis reported here, was 
tested for the possibility of virus Y and was 
found to be free of this virus infection. 

In order to determine the inheritance of this 
character, two crosses were made among four 
of the lines, and one of the selections from 
an earlier cross between the lines was also self- 
ed. The cross and the self seeds were germi¬ 
nated in petri dishes and the seedlings trans¬ 
planted in pots with sterilized soil and grown 
under glass-house conditions. Beginning from 
the two or three leaf stage upto full maturity. 


CuTTe 
Scien 

the plants were observed for veinal necro' 
and the segregations for the character recorc 
ed. The data along with the x~ values for tl 
observed ratios are given in Table I. 


Table I 


Observed 

frequency 


Sr. 

No. 


Crosses 


•53 8 


^ o 


8 

a. 





o 

fS 


1 

CP 1516 X CP 1639 303 

24 

327 

16 : 1 

0-66^ 

2 

CP 1633 X CP 1537 427 

23 

450 

16 : 1 

0'99c 

3 

Self progeny of a 650 

210 

860 

3 : 1 

0*15S 


selection Fi-187 
(from the crosses 
CP 1503 X CP 
1499) 

r dfiat 0*05-3-841. 


The crosses 1 and 2 give a clear indication 
of the presence of two independent recessive 
factors, whereas the selfed progeny of a selec¬ 
tion (F^-187) from the cross CP 1503 X CP 1499 
showed the segregation for one recessive factor, 
for the expression of veinal necrosis. To estab¬ 
lish whether these factors are common among 
the parents used, crosses in all the possible 
combinations using only the fertile lines as the 
male parents have been attempted and the 
detailed information will be published later. 

The parental lines were derived from crosses 
between S. tuberosum and demissum and phu- 
reja, similar to the Scottish material studied 
by Thijn.^ His conclusions that the factors in¬ 
volved might have been derived from either 
demissum or phureja parents, may be possible. 
But this conclusion needs confirmation because 
no such wild blood seems to be responsible for 
the symptoms observed in material studied by 
Scholz et alA 

We are thankful to Mr. Lallan Giri for test¬ 
ing the plants biologically for virus Y. 


Central Potato Research 
Institute, 

Simla, India, 

October 21, 1969. 


R. T. Shard A. 
M. D. Upadhya. 

S. K. Anand. 
Hari Kishore. 
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Introduction to Technical Mathematics. liy 
Allyn J. Washinj^ton. (Addison-Wt‘j'.li\v Pub¬ 
lishing Ci)nii>any, Inc., VV('S( Knd Mouse, 11, 
Mills PlactN London W.L Knr,land), UHil). 
P{). xii I •KM. Price 79 sh. 

'rhi.s Icxl was wi'ilten to satisfy tin' ever- 
increasing need for fiiiulanu'ntal material f<a* 
technical and ‘‘pi’e-teclinical'’ malheiuatic.s 
curricula. 'This book introduct's tlu' sul,)ject 
(hiamgh a revii'W of arithmetical operat ii>n:; 
prior to introthu'iug, traditional topics in ahu*- 
bra, rieometry, and tri;',onometr\g 

'Pile ('ontent,'; of tins book arc': Kundamem 
tals from Arithmetic ; Mt'asurc'ment and Ap¬ 
proximate' NumbcTs : Introduction to the Slide' 
itule : Signed Numbers ; Introduction to Alge¬ 
bra ; Simple Ktpiations: Introduction to (5eo- 
nu'try ; Itasic Alsgrbraie* Operations. ; ^‘a<’ton,':ing. ; 
Lx}>om‘nts, Roots and Radical;; ; (.v>uadratie 
K(j,uations : Lt>garithms ; Oraph.'; ; Simulta 
neons Linear Kipiation.': ; Additumal '!*<»{he;, 
from Cleometry : and Introduction to 'rriia>no.- 
nu'try. 

There are o\'cr li.tJtK) pro!ih‘m-;:oIvmi'. eK<‘r. 
ci;-e.‘i taken from a wide .'.election of tes'hnie'al 
ht'ids. 

'Fhe text is particularly suitable fe>r there 
students whose' ;;chi>lastie preparata^l doe;: not 
meet the’ reepured le-vel to m.'.ure ;;Ucce':;:; m 
a technical prog.ram. 

'The author e'uhance;; the the'UU’ of hi;: e'ar- 
he-r betol..;;, lUir.'u' I'iuOiuirdl i^tdthriuatirr,, aiul 
liiidir Ti'rb iiicul i\Uith*‘}Utities trith ('dlrtiltni, of 
teaching, technical mathemaf jiv; througji ilhi;. 
frati\'o example’:. ;tateel worel prohlc'in;:. anel 
repetitive drill. 

(V V. IL 

Citric Acid Cycle Control and Compax’tmen- 
tation. Kdited liy Jehm M, Lesweuste'in. (Mar¬ 
cel Dt'kker, Inc,, tlh, Maelison Av<*mie*, Ne'w 
York}. MHHk Pp :<xi < :m. Priex* $ IV.Vo . 
Sterling Ih'iee .JC B-a-l}, 

'Fhe citric acid cycle' wa’’. lirst jn'eipose'd liy 
Krebs and Jolmson in H):i7 to account for the* 
terminal stage's eh’ oxidation of carbohydrate (o 
carbon dieixide' and water.. 'Phi;; hook brings 
tejgether current ideas and work on the* control 
of die citric ae’id cyc'le. It will hrid/',<* the* gap 
hetWe’e'M tile text-hook \aew of the* cye'h* anel 
current work conce'rning its re'gulation anel 
c'ompartmentation. 


I he* chapter;, in tin;: \'oliim<* : hei-u that our 
undt'rsfandmg. eif tfu' e’itrie aeul cyehr i., far 
from c'eanplele- 'Phe* fiuietional eomihe xdy t*l 
the' ewele i;: mueh g.i'eater than w.,'. t'l'ctn‘Ui.’t d 
i'VK'll (iSl S'car;: ag.o. 'Phe- tegta’, ne»W under ill 
lell.'e’ m\*e;:tig.at ion ineimh^ Iht* Ul! t ae’el luhir 
e-eunpartmentatievn ol {he e'mysue: and . ub 
;;trate*:. of tiu' eyehe. the* ;.|ieeihe* hiitclmn: of 
iidra.. ami «*xl ra-miloidiondrial portion ot thi* 
■eye'le, and the .’.peeaiie function.-. o{ muKiph- 
alte'rnati\e‘ t’eaetion,*; whieli occur ui lla* cvclrs 
Kae'h ehiaiiter ce>vei‘:. a diircrmt ai'ca ol Uu' 
(Mine ai'itl cycle*, hut the' empha.M-. Ihroucjuaif. 
is on e’urrent prohiem,-: 

'I’lu;; laiok under re\ icu i;, dii'ecte-d {o g,ia - 
dualc ;.t tieie*n 1.*; and hiochomi;.!;. who w i,'h to 
I'e-coiiif acejuainte’d with e'urri'Ut prohiriu.*. m 
t he (iehl. C ' , R 

Viliration and Impact. P.y Ralph P.urton 
tl)e«vci Puhhcatuai::. hic,. PKl, Varu-k Stre*et, 
Ne*w York), LKh) Pp, X . :u(), prico .$ p. Vi> 
Ihr*. lexl. tl<*Mg,ne*<l top .M‘fdor auil mtriufuc 
lory c.r.’uhiatc e’eair'e';;. r*; a hres.d mtrodiu’tiiCi 
to the* :.uhj<'Ct. It wilt ; e*r\”e' a*, a ;.te*ppm!'. ‘.tom* 
he-l\\ron mlrodue'tory dvnamu'-. .met the* moi«* 
adv;ini’et{ hold- n| ciig.iueTiiic*. analyr.e,, 'Pin* 
mamwr of pre':.onfation re (loci', the- wiilri'-. virv 
(hat an umle-rstaneling. o| ba- ie pi ini’iph*,-. e»f 
x'lhratmii cuid ti'cdlalory phe-immeiia m c.rn«' 
rah I:. needed by e-mpii.-ering. indent*.. re*gartl 
h'V. u| wlial Ihi'U' ;.pee‘i.d mtere*:!*, mav he 
'Phe autlmr eiraw.*, upetn a .e.radual se-epienre 
of ph.v.'.ica! eone-epf*. in hi' pi «*■ end at mu, .-.o fh.d 
m» nuathe'uiabe.'. }H*ye»nd the e'ah'ulu.- c nertlr-.i 
tee foll(»\\ relative’ly advam*e*d bgaer. .PoUowim: 
the' intnHhietion (the vibrating hanim • 

me;:, wave.*;, jh<' role of vihiatusn analy.si', on 
ele.'.it'ii, and ehher h;c:ie*;.) are ehapte-rs on fre*<’ 
vibration, vibrating. .*.\;-te*m;; etanmoidy fouml in 
mae'hinery. elampmg., ;.teady f(»r('e-d vihration. 
impae t, mni ’ hu<*ar v thratie>n, nie;i;;ureme*nt. 
(m;.trnmen(*; and analog,;; i. sy: fem,*; wifli twn 
iUri’ery. tef free'ilom, iiumerieal computation of 
natural 1 ri'queneie**: for ;.>a;te*m*; with many 
de'gr<*e.*; <»f free-dong wave*;:, vibrating. he-am:s 
analy: i;; o| eontreh ;;.\sfe‘m;:. and fatugie Such 
‘’r*; transient phemnnena. ;:<'lf-ex{'rlc<! 
vibration, and e*onlrol ;;y;:t(*m‘; are* irmludcd. 

A larg.e* number of u'orkc<i anel umvorkesi 
pre»blems‘ lire di.'itrifmled throng,bout the* te*x1, 
ranging fretm simple* apphcxition;: of the'ory to 
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GENETICS OF VEINAL NECROSIS IN 
POTATO 

:Fvl:r:es obtained irom Scottish Society 
; : iv • in Plant Breeding (through Dr. W. 
.. ri :.avc been under study at the Central 
Ru-.-earch Institute, Simla, for the 
. ' b.-w y-L-ars. These lines have been 
; . V . t. show veinal necrosis' under 
. . conditions regularly. These symp- 

’ . ;t'. • :::.vo also been observed and re- 

; : n.... tbern the Netherlands in the Scottish 
'• Thijn.* He has reported the 

r.to ce a heritable symptom con- 
*■ - • ■ -■ laoiy by many genetic factors show- 

a: -irnpiex inheritance. The plant popula- 

n .n. ; :::.v;.r.e veinal necrosis reported here, was 
'"-■•’■•'t t'Cr :ne possibility of virus Y and was 
t t., free of this virus infection. 

In :c determine the inheritance of this 

two crosses w'ere made among four 
tnt- lines, and one of the selections from 
.n,. cross cetw'een the lines was also self- 

^ and the self seeds were germi- 

dishes and the seedlings trans- 
‘t; pots with sterilized soil and grown 
-,-^.;----ncu5e conditions. Beginning from 
leaf stage upto full maturity. 


Crosse.s 

0])servetl 

frequency 

g', .!f 2 

c. 

A. 

'o i; 


No. 

3 "cS 0 ^ d 

^ ... 1 

t 


i •§ S £ 


' f 


.12, > iz — £2 

0 K* 




14 


1 CP 1516 X CP 1539 

303 24 

327 15 : 1 

(}‘55 

2 CP 1633 X CP 1537 

427 23 

450 1 5 : 1 


3 Self progeny of a 

mo 210 

800 3 : 1 

0'15i 


selection FiT87 
(from the crosses 
CP 1503 X CP 
1499) 

^fiat 0*05 - 3-841. 

The crosses 1 and 2 give a vU‘ar iraiivatiun 
of the presence of two iiKk'iHmdvnt rtn'vr.Mvr 
factors, whereas the selJ'ed i)rogruy of a 
tion (Fi-187) from the crt>.s.s CP 1503 • CP bi0‘i 
showed the segregation .for om^ rtua^.s.sivi* farbap 
for the expression of veinal neerosi.s, I'o t-dab*- 
lish whether these factors ar(‘ coninu>n ainonr. 
the parents used, crosses in all the }>{>.*,.'thlr 
combinations using only thi' /(Ttih' line.s an thr 
male parents have been altempUni ami tia* 
detailed information will be j)Ul)Ii‘:he(l laitdp 
The parental lines wert‘ derived from tu'oMst'n 
between S', tuherosuni and denih\sinn amt pirn- 
reja, similar to the Scottish material :dudit*d 
by Thijn.i His conclusions that tlie factor.s 
volved might have been (l(‘rived from eit!u*r 
demissum or phureja parents, may lx* possilde. 
But this conclusion needs eonbnn'atiou beeaust* 
no such wild blood seems to be responsibh* for 
the symptoms observed in material .studied l^v 
Scholz et alA 

We are thankful to Mr. Lallan Girl for ivst ^ 
ing the plants biologically for virus Y 
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Institute, 

Simla, India, 

October 21, 1969. 


it T. SuAfmA, 
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Introduction to Technical Mathematics. By 
Allyn J. Wasihington. (Addison-Wesley Pub¬ 
lishing Company, Inc., West End House, 11, 
Hills Place, London W.l, England), 1969. 
Pp. xii -j- 464. Price 79 sh. 

This text was written to satisfy the ever- 
increastog need for fundamental material for 
technical and ‘‘pre-technicar’ mathematics 
curricula. This book introduces the subject 
through a review of arithmetical operations 
prior to introducing; traditional topics in alge¬ 
bra, geometry, and trigonometry. 

The contents of this book are : Fundamen¬ 
tals from Arithmetic ; Measurement and Ap¬ 
proximate Numbers ; Introduction to the Slide 
Rule ; Signed Numbers ; Introduction to Alge¬ 
bra ; Simple Equations; Introduction to Geo¬ 
metry ; Basic Algebraic Operations ; Factorising ; 
Exponents, Roots and Radicals; Quadratic 
Equations ; Logarithms ; Graphs ; Simulta¬ 
neous Linear Equations ; Additional Topics 
from Geometry ; and Introduction to Trigono¬ 
metry. 

There are over 3,600 problem-solving exer¬ 
cises taken from a wide selection of technical 
fields. 

The text is particularly suitable for tho.se 
students' whose scholastic preparation docs not 
meet the required level to insure success in 
a technical program. 

The author enhances the theme of his ear¬ 
lier books, Basic TccJinical Mathematics, and 
Basic Technical Mathematics with Calculus, of 
teaching technical mathcmaitics through illus¬ 
trative examples, stated word problems, and 
repetitive drill. 

C. V. R. 


Citric Acid Cycle—Control and Compartmen- 
tation. Edited by John M. Lowenstoin. (Mar¬ 
cel Dekker, Inc., 95, Madison Avenue, New 
York), 1969. Pp. xxi + 366. Price $17.75; 
Sterling Price £ 8-8-0. 

The citric acid cycle was first proposed by 
Krebs and Johnson in 1937 to account for the 
terminal stages of oxidation of carbohydrate to 
carbon dioxide and water.. This book bringj^ 
together current ideas and work on the control 
of the citric acid cycle. It will bridge the gap 
between the text-book view of the cycle and 
current work concerning its regulation and 
compartmentation. 


The chapters' in this volume show Ihal our 
understanding t)!* the ciiritr acid cycU^ is far 
from complete. The functional complexity of 
the cycle is mucii greater than was r<'coguiy.tH{ 
even ten years ago. The topics iu)w undta' in¬ 
tense investigation include' tlu' intracellular 
compartmentation of the enxynies and .sub¬ 
strates' of the cycle, the specific functions of 
intra- and extra-mitochondrial j)(H.iion.s (yf du' 
cycle, and the spc'cilic fmietions of ImdtipI(^ 
alternative reactions wliich occur in the cycle. 
Each chapter covers a dilfercnl area of the 
citric acid cycle, but the' canpha.sis lliroughoiit 
is on, current problems. 

This book under review is clirc'clcd to gra¬ 
duate students and bioclu'mi.s^Ls who wi.sh to 
become acquainted with current })rohk'm.s in 
the field. C’. V. K. 


Vibration and Impact. By Rali)h Burton. 

(Dover Publication.s, Ine., 180, Varick Street, 

New York), 1969. Pp. x | 310. Price $2.75. 

This text, desigiu'd for sc'nioi' and introduc¬ 
tory graduate cour.scs, is a hroj;id introduction 
to the sLibJc'cl. 11 will serve as a stcppiii/pslniu^ 
b('twe<'n introductory dynamics and llu' more 
advanec'd (k'lds of engineering, analysis. Tlu' 
manner of presentation retlccts tlu‘ wriier'.s vi('w 
that an luuic'r.slanding, of hasi*' principle**: of 
vibi'ation (and ost'i 11alory phc'nomcna in 
ral) is lU't'ded by t'nginoering stuch'nts, re/tard- 
less of what their special interests may he. 

J’lu' author driiws U()ou a g.radual scciucncc 
of phy.s’ical c(jnccpts in his presentation, so that 
no mathematics hcyoiul tlu* calculus is nceck'd 
to follow rclalivcl.y advanct'd to))ics. I’ollowing 
the introduction (the' vibrating siring, harmo¬ 
nics, waves, the role* erf vibration analysis on. 
design, and olhc'r basics) arc cliaptt'rs cm fn*!* 
vibration, vibrating s.vsictns ce>mmoi\ly round in 
machinery, dain{)ing, steady forced vibration, 
impact, non-Iiiu'ar viI)ration, measure'nu'nt 
(instruments and analogs), systems with two 
degrees of freedom, numerical ('om{)utati()n of 
natural frequencies fe)!* syslenns with many 
degrees of freedom, waves, vibrating bt'ams, 
analysis of control systems, and fatigue'. Such 
topics as transient i)]ienomena, self-e'xcite'd 
vibration, and cemtrol systems arc* include'd. 

A large number of worked and iinwork(;d 
' problems are distributed throughout the text, 
ranging from simple applications of the'ory to 
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GENETICS OF VEINAL NECROSIS IN 
POTATO 

::rj2.' obtained from Scottish Society 
:n Plant Breeding (through Or. W. 
bt^en under study at the Central 
;■ rivrbarch Institute, Simla, for the 

, f.,v yearf. These lines have been 
:■ show veiaal necrosis’ under 
conditions regularly. These symp- 
0 ”., ::ave also been observed and re- 
.rn..fcorn the Netherlands in the Scottish 
: r.o, cy Thijn.- He has reported the 

rv.LC'osis to ce a heritable symptom con- 
•r hv-';: v.rooacly by many genetic factors show- 
.o: ^ complex inheritance. The plant popula- 
n..n ..n:oov.rm veinal necrosis reported here, was 
icr tne possibility of virus Y and was. 
: m/.i !■: be free of this virus infection. 

In :.r.oer tc determine the inheritance of this 
onoramer. two crosses were made among iour 
.:nr lines, and one of the selections from 
...m eoi..‘~r cross between the lines was also self- 
■ c Tr:.!, crrjss and the self seeds were germi- 
r. .y :: .n yctn. dishes and the seedlings trans- 
.. .critw.: in yets with sterilized soil and grown 
...ren-r »,:a..-s-hcuse conditions. Beginning from 
nc-; *v\c cn three leaf stage upto full maturity, 
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and the segregations lor the eharaetei 
ed The data along with the \.ilue.‘. 
observed ratios are given m Talile 1. 
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No. 


Crosses 


1 CP 1516 X CP 1639 

2 CP 1633 X CP 1537 

3 Self progeny of a 

selection Fi-187 
(from the crosses 
CP 1503 X CP 
1499) 


Observetl 

frequency 


o 
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=s 52 2 
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303 

427 

050 


.SWi -1 'ii 

"9 b 3 -1 

-c i! «t 'ii ' 

24 327 15 : 1 0*602 

23 450 15 ; 1 O-OOO 

210 SCO 3 : 1 t>-ia5 


X-dfiat 0*06 - 3-841. 


The crosses 1 and 2 give a (dear iiulic’atinu 
of the presence of two ind(‘pend(*nt rct'or.uivr 
factors, whereais the scli’eci progeny of a rador-* 
tion (Fi-.187) from the cro.ss CF 1503 ♦, CV MOO 
showed the segregation for one rt^ct^.ssive hadtuy 
for the expression of veinal necrosis, d'o estab¬ 
lish whether these factors art' conunou ummn 
the parents used, crosses in all tlie posribh* 
combinations using only the ftul.ih' lines as the 
male parents have been atteinpled and tht* 
detailed information will bc' i)ubUshe<l later. 

The parental lines were dcqdvt'd fr<»in (‘rosses 
between >S. tuberosum and dennssu)i\ and jdja* 
reja, similar to the Scottisii material stnditni 
by Thijn.'J His conclusions that th(‘ factors iti- 
volved might have been tU'idvt'd froni tdtlier 
demissum or phureja parents, may 1 k‘ po.*e;ible. 
But this conclusion needs (tonllnnation becaust* 
no such wild blood seems to be rc'SpoiiiSibU* for 
the symptoms observed in mattodal .sludicti by 
Scholz et al.- 

We are thankful to Mr. Lallan (Jiri for te.st« 
ing the plants biologically for virus Y. 


Central Potato Research 
Institute, 

Simla, India, 

October 21, 1969. 
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REVIEWS AND NOTICES OF BOOKS 


Introduction to Technical Mathematics. By 
Allyn J. Wasihington. (Addison-Wesley Pub¬ 
lishing Company, Inc., West End. House, 11, 
Hills Place, London W.l, England), 1969. 
Pp. xii + 464. Price 79 sli. 

This text was written to satisfy the ever- 
increasing need for fundamental material for 
technical and “pre-technical” mathematics 
curricula. This book introduces the subject 
through a review of arithmetical operations 
prior to introducing; traditional topics in alge¬ 
bra, geometry, and trigonometry. 

The contents of this book are : Fundamen¬ 
tals from Arithmetic ; Measurement and Ap¬ 
proximate Numbers ; Introduction to the Slide 
Rule ,* Signed Numbers ; Introduction to Alge¬ 
bra ; Simple Equations; Introduction to Geo¬ 
metry ; Basic Algebraic Operations ; Factorising ; 
Exponents, Roots and Radicals; Quadratic 
Equations ; Logarithms ; Graphs ; Simulta¬ 
neous Linear Equations ; Additional Topics 
from Geometry ; and Introduction to Trigono¬ 
metry. 

There are over 3,600 problem-solving exer¬ 
cises taken from a wide selection of technical 
fields. 

The text is particularly suitable for those 
students whose scholastic preparation does not 
meet the required level to insure success in 
a technical program. 

The author enhances the theme of his ear¬ 
lier books, Basic Technical Mathematics, and 
JBasic Technical Mathematics with Calculus, of 
teaching technical mathematics through illus¬ 
trative examples, stated word problems, and 
repetitive drill. 

C. V R. 

Citric Acid Cycle—Control and Compartmen- 
tation. Edited by John M. Lowenstein. (Mar¬ 
cel Dekker, Inc., 95, Madison Avenue, New 
York), 1969. ’ Pp. xxi H- 366. Price $17.75; 
Sterling Price £ 8-8-0. 

The citric acid cycle was hrst proposed by 
Krebs and Johnson in 1937 , to account for the 
terminal stages of oxidation of carbohydrate to 
carbon dioxide and water.. This book bring^^ 
together current ideas and work on the control 
of the citric acid cycle. It will bridge the gap 
Ibetween the text-book view of the cycle and 
current work concerning its regulation and 
compartmentation. 


The chapters' in this volume .show that our 
understanding of the citric acid cycle is far 
from complete. The functional complexity ol* 
the cycle is much greater than was recognized 
even ton years ago. The lQj)ics now under in¬ 
tense investigation include the intracellular 
compartmentation of the enzymes and sub¬ 
strates of the cycle, the spocilic functions of 
intra- and extra-mitochondrial portions of the 
cycle, and the speciiic functions of multiple 
alternative reactions which occur in the cycle. 
Each chapter covers a di,frercnt area of the 
citric acid cycle, but the emphasis throughout 
is on current problems. 

This book under review is directed to gra¬ 
duate students and bioehemisits who wish to 
become acquainted with current problems in 
the field. C, V. R. 


Vibration and Impact. By Ralph Burton. 

(Dover Publications, Inc., 180, Varick Street, 

New York), 1969. Pp. x-f 310. Price $2.75, 

This text, designed for senior and inlroduc- 
tot'.v graduate courses, Is a brorjd introduction 
to the subject. It will serve a.s a ste]D|3jQg-stone 
between introcluclory dynamics and the more 
advanced licilds of engineering analysis. Tiie 
manner of presentation redocts the wrilt'r’.s view 
that an understanding of basic ])rincij)les of 
vibration (and oscillatory i.)henomena in gcnc‘- 
ral) is needed by engine(M;ing students, regard¬ 
less of what their special interc'sts may be. 

The aulho]* draws upon a gradual secjuc'ncc 
of physical concepts in his prc'sentation, so tliat 
no mathematics beyond the CJilciiIiis i.s needt'd, 
to follow relatively advanced topics. Following 
the introduction (the vibrating string, harmo¬ 
nics, waves, the role of vibration analysis on 
design, and other basics) arc chai>ters on free 
vibration, vibrating systems commonl.y round in, 
machinery, damping, steady forced vibration, 
impact, non-linear vibration, mctisureniient 
(instruments and analogs), systems with, two 
degrees of fx'eedom, numerical computation of 
natural frequencies foi- s.ystems with many 
degrees of freedom, waves, vibrating beams, 
analysis of control systems, and fatigue. Such 
topics as transient phenomena, solf-cxcitod 
vibration, and control systems are included. 

A large number of worked and unworked 
problems arc distributed throughout the text, 
ranging from simple applications of theory to 
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GENETICS OF VEINAL NECROSIS IN 
POTATO 

Parental lines obtained from Scottish Society 
for Research in Plant Breeding (through Dr. W. 
Black) have been under study at the Central 
Potato Research Institute, Simla, for the 
last few years. These lines have been 
observed to show veinal necrosis' under 
glass-house conditions regularly. These symp¬ 
toms have also been observed and re¬ 
ported from the Netherlands in the Scottish 
material by Thijn.^ He has reported the 
veinal necrosis to be a heritable symptom con¬ 
trolled probably by many genetic factors show¬ 
ing a complex inheritance. The plant popula¬ 
tion showing veinal necrosis reported here, was 
tested for the possibility of virus Y and was. 
found to be free of this virus infection. 

In order to determine the inheritance of this 
character, two crosses were made among four 
of the lines, and one of the selections from 
an earlier cross between the lines was also self- 
ed. The cross and the self seeds were germi¬ 
nated in petri dishes and the seedlings trans¬ 
planted in pots with sterilized soil and grown 
under glass-house conditions. Beginning from 
the two or three leaf stage upto full maturity, 


the plants were observed for veinal necrosis 
and the segregations for the character record¬ 
ed. The data along with the x- values .for the 
observed ratios are given in Table I. 

Table I 



The crosses 1 and 2 give a clear indication 
of the presence of two independent recessive 
factors, whereas the selfed progeny of a selec¬ 
tion (Fj^-lS?) from the cross CP 1503 X CP 1499 
showed the segregation for one recessive factor, 
for the expression of veinal necrosis. To estab¬ 
lish whether these factors are common among 
the parents used, crosses in all the possible 
combinations using only the fertile lines as the 
male parents have been attempted and the 
detailed information will be published later. 

The parental lines were derived from crosses 
between S. tuberosum and demissum and p/m- 
reja, similar to the Scottish material studicfi 
by Thijnd His conclusions that the factors in¬ 
volved might have been derived from cither 
demissum or phureja parents, may be possible. 
But this conclusion needs confirmation because 
no such wild blood seems to be responsible for 
the symptoms observed in material studied by 
Scholz et aL- 

We are thankful to Mr. Lallan Giri for test¬ 
ing the plants biologically for virus Y 


Central Potato Research R. T. Sharda. 

Institute, jVi. d. Upadhya 

Simla, India, S. K. Anand. 

October 21, 1969. Hari Kishore. 
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GENETICS OF VEINAL NECROSIS IN 
POTATO 

Parental lines obtained from Scottish Society 
for Research in Plant Breeding (through Dr. W. 
Black) have been under study at the Central 
Potato Research Institute, Simla, for the 
last few years. These lines have been 
observed to show veinal necrosis' under 
glass-house conditions regularly. These symp¬ 
toms have also been observed and re¬ 
ported from the Netherlands in the Scottish 
material by Thijn.i He has reported the 
veinal necrosis to be a heritable symptom con¬ 
trolled probably by many genetic factors show¬ 
ing a complex inheritance. The plant popula¬ 
tion showing veinal necrosis reported here, was 
tested for the possibility of virus Y and was. 
found to be free of this virus infection. 

In order to determine the inheritance of this 
character, two crosses were made among four 
of the lines, and one of the selections from 
an earlier cross between the lines was also self- 
ed. The cross and the self seeds were germi¬ 
nated in petri dishes and the seedlings trans¬ 
planted in pots with sterilized soil and grown 
under glass-house conditions. Beginning from 
the two or three leaf stage upto full maturity. 


the plants were observed for veinal nccrosi.s 
and the segregations for the character record¬ 
ed. The data along with the x- values for the 
observed ratios are given in Table I. 


Sr. 

No. 


Crosses 


Table I 

Observed 
frequency g* 



1 CP 1516XCP 1639 303 24 327 16 : 1 0-602 

2 CP 1633XCP 1537 427 23 450 15:1 0-996 

3 Self progeny of a 650 210 860 3:1 0*155 

selection Fi-187 
(from the crosses 
CP 1503 X CP 
1499) 

xMfiat 0-05-3-841. 

The crosses 1 and 2 give a clear indication 
of the presence of two independent recessive 
factors, whereas the selfed progeny of a selec¬ 
tion (Fi-187) from the cross CP 1503 X CP 1499 
showed the segregation for one recessive factor, 
for the expression of veinal necrosis. To estab¬ 
lish whether these factors are common among 
the parents used, crosses in all the possible 
■combinations using only the fertile lines as the 
male parents have been attempted and th(‘ 
detailed information will be published later. 

The parental lines were derived from crosses 
between S. tuberosum and demissum and pJiu-^ 
reja, similar to the Scottish material studied 
by Thijn.i His conclusions that the- factors in¬ 
volved might have been derived from cither 
demissum or phureja parents, may be possible. 
But this conclusion needs confirmation because 
no such wild blood seems to be responsible for 
the symptoms observed in material studied by 
Scholz et al.- 

We are thankful to Mr. Lallan Giri for test¬ 
ing the plants biologically for virus Y. 
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Introduction to Technical Mathematics. By 
Allyn J. Washington. (Addison-Wesley Puh- 
lishing Company, Inc., West End House, 11, 
Hills Place, London W.l, England), 1969. 
Pp. xii + 464. Price 79 sh. 

This text was written to satisfy the ever- 
increastog need for fundamental material for 
technical and ^pre—technical mathematics 
curricula. This book introduces the subject 
through a review of arithmetical operations 
prior to introducing; traditional topics in alge¬ 
bra, geometry, and trigonometry. 

The contents of this book are : Fundamen¬ 
tals from Arithmetic ; Measurement and Ap¬ 
proximate Numbers ; Introduction to the Slide 
Rule ; Signed Numbers ; Introduction to Alge¬ 
bra ; Simple Equations; Introduction to Geo¬ 
metry ; Basic Algebraic Operations ; Factorising ; 
Exponents, Roots and Radicals; Quadratic 
Equations ; Logarithms ; Graphs ; Simulta¬ 
neous Linear Equations ; Additional Topics 
from Geometry ; and Introduction to Trigono¬ 
metry. 

There are over 3,600 problem-solving exer¬ 
cises taken from a wide selection of technical 
fields. 

The text is particularly suitable for those 
students' whose scholastic preparation does not 
meet the required level to insure success in 
a technical program. 

The author enhances the theme of his ear¬ 
lier books, Basic Technical Mathematics, and 
Basic Technical Mathematics with Calculus, of 
teaching technical mathematics through illus¬ 
trative examples, stated word problems, and 
repetitive drill. 

C. V R. 

Citric Acid Cycle—Control and Compartmen- 
tation. Edited by John M. Lowenstein. (Mar¬ 
cel Dekker, Inc., 95, Madison Avenue, New 
York), 1969. ' Pp. xxi + 366. Price $17.75; 
Sterling Price £ 8-8-0. 

The citric acid cycle was first proposed by 
Krebs and Johnson in 1937 , to account for the 
terminal stages of oxidation of carbohydrate to 
carhoii dioxide and water.. This book brings 
together current ideas and work on the control 
of the citric acid cycle. It will bridge the gap 
between the text-book view of the cycle and 
current work concerning its regulation and 
compartmentation. 


The chapters' in this volume show that our 
understanding of the citric acid cycle is far 
from complete. The functional complexity of 
the cycle is much greater than was recognized 
even ten years ago. The topics now under in¬ 
tense investigation include the intracellular 
compartmentation of the enzymes and sub¬ 
strates' of the cycle, the specific functions of 
intra- and extra-mitochondrial portions of the 
•cycle, and the specific functions of multiple 
alternative reactions which occur in the cycle. 
Each chapter covers a different area of the 
citric acid cycle, but the emphasis throughout 
is on current problems. 

This book under review is directed to gra¬ 
duate students and biochemis/ts who wish to 
become acquainted with current problems in 
the field. C. V. R. 

Vibration and Impact. By Ralph Burton. 
(Dover Publications, Inc., 180, Varick Street, 
New York), 1969. Pp. x 310. Price $2.75. 
This text, designed for senior and introduc¬ 
tory graduate courses, is a broaid introduction 
to the subject. It will serve as a stej.)ping-stone 
between introductory dynamics and the more 
advanced Ii(4ds of engineering analysis. The 
manner of presentation rellocts the writer’s' view 
that an understanding ot basic principles of 
vibration (and oscillatory phenomena in gene¬ 
ral) is needed by engineciring students, regard- 
]e.''S of what their special interests may be. 

The author draws upon a gradual sequence 
of physical cuncepts in his ])resentati()n, so that 
no mathematics beyond the 'calculus is' needed 
to follow relatively advanced topics. Following 
the introduction (the vibrating siring, harmo¬ 
nics, waves, the role of vibration analysis on 
design, and other basics) arc chapters on free 
vibration, vibrating systems commonly found in 
machinery, damping, steady forced vibration, 
impact, non-linear vibration, measurement 
(instruments and analogs), systems with two: 
degi^ecs of freedom, numerical computation of 
natural frequencies for systems with many 
degrees of freedom, waves, vibrating beams, 
analysis of control systems, and fatigue. Such 
topics a.s transient phenomena, self-excited 
vibration, and control systems are included. 

A large number of worked and unworked 
' problems are distributed throughout the text, 
ranging from simple applications of theory to 
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derivations which require constructive thought 
on the part of the student. These problems are 
directed toward the application of theory to 
practical situations and also to the clarification 
of theoretical distinctions. Further, over 150 
figures illustrate the text. C. V. R. 

Oxidation. By R. L. Augustine. (Marcel 

Dekker, Inc., 95, Madison Avenue, New 

York), 1969. Pp. x + 368. Price $18.75. 

It has become increasingly difficult for the 
practising organic chemist to be aware of all 
the applications of a given reaction and to select 
the conditions which are most suitable for each 
particular application. This series provides, in 
separate volumes, concise and critical evalua¬ 
tions of important reactions in organic synthesis. 
Each volume deals with a single operation 
(hydrogenation, reduction, oxidation, etc.), so 
that information on all aspects of the area is 
readily available. 

This volume contains comprehensive discus¬ 
sions of techniques and applications of oxida¬ 
tion in organic synthesis. The chemistry of 
hydrocarbon, oxygen and nitrogen oxidations, 
selenium, peracid, and peroxide oxidations, and 
ozonization are the major topics discussed. 
Specific recommendations as to the most general 
or applicable experimental procedures are 
presented in bold-faced type. Mechanistic 
considerations are inclXided in the discussions 
primarily in order to enhance the understand¬ 
ing of the particular reactions. This authorita¬ 
tive coverage of oxidation in organic synthesis 
provides organic chemists with information that 
facilitates the carrying out of complex organic 
syntheses, so that more time may be devoted to 
the attainment of final research goals. 

C. V. R. 


Introduction to the Chemistry of Life. Organic 
Chemistry : By H. D. Embree. Pp. 208. Price 
35 sh. Biochemistry : By H. J. DeBey. 
Pp. 255. Price 35 sh. (Published by Addison- 
Wesley Publishing Company, Inc., West End 
Hou^e, 11, Hills Place, London W. 1, Eng¬ 
land), 1969. 

The two books are shorter versions of the 
earlier publication Introduction to Chemistry 
wffiich includes general chemistry, and of which 
A. L. Williams was also co-author (see Curr. 
Sci., 1969, 38, 99). These two separate paper¬ 
backs have been published in these forms in 
response to popular requests. 


The books, are intended for those who arc 
interested in knowing more about life. The pheno¬ 
menon of being alive is a highly complicated, 
but a well regulated and orderly sequence 
of chemical reactions, and modern science ir, 
penetrating more and more in unravelling this 
mystery. Biochemistry is a fascinating intro¬ 
ductory book on the subject. A serious perusal 
of the illustrations and their legends alone will 
be quite rewarding. Organic Chemistry pre¬ 
pares the necessary background. The two vol¬ 
umes will be particularly useful to teachers of 
biology and health sciences. A. S. G. 

Soil Biology and Biochemistry. Ediior-in- 
Chief: E. W. Russell. (Pergamon Pre.ss, 
Headington Hill Hall, * Oxford 0X3, oBW, 
England). Annual subscription: .1:12-12-0 
($ 30.00). 

This new quarterly journal is intended to act 
as an organ of research on soil organisms, their 
biochemical activities! and their influence on 
the soil environment and plant growth. The 
first issue, Volume I, Number 1 for April lOflfl. 
is of 104 pages and contains 11 articles and 
two short communications. A. S, G. 


Books Received 

Crystals and Their StrucUeres. By A. P. 
Cracknel!. (Pergamon Press, Headington Hi!’ 
Hall, Oxford), 1969. Pp. ix I-231. Prior 
Hard Cover $ 7.00 or 45 sh. ; Flexi Cevc'r 
$ 5.50 or 35 sh. 

Soil Biology and Biochemistry (Vol. I, No. 1 — 
Quarterly). (Pergamon Press, Headington Hill 
Hall, Oxford), 1969. Pp. 104. Annual Sub¬ 
scription : £ 12-12-0 or $ 30.00. 

Flaine Emission and Atomic Ahsorpitou 
Spectrometry (Vol. 1: Theory). Edited bv 
J. A. Dean, T. C. Rains. (Marcel Dekkc'r, 
New York 10016), 1969. Pp. xiv H 436 Pric(' 
$.21.75. 

Chemical Rockets and Flame and Explosives 
Technology. By R. T. Holzmann. (Marcel 
Dekker, 95, Madison Avenue, New York), 
1969. Pp. ix -f 449. Price $ 25.75. 

The Evolution of Man and Society. By C. D. 
Darlington. (George Allen and Unwin Ltd., 
Ruskin House, Museum St, London), 1960. 
Pp. 753. Price 10 sh. 

Solute-Solvent Interactions. Edited by J. F. 

Coetzee and C. D. Ritchie. (Marcel Dekker, 
Inc., 95, Madison Avenue, New York 10016), 
1969. Pp. xiv 4- 653. Price $ 29.50. 
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THE FATE-CONTROLLING DISLOCATION MECHANISM FOR PLASTIC FLOW! 

IN POLYCRYSTALLINE MAGNESIUM I 

D. H. SASTRY, Y. V. R. K. PRASAD and K. I. VASU 
Materials Research Group, Department of Metallurgy, Indian Institute of Science, 

Bangalore-12, India 

Abstract 

The deformation behaviour of poly crystalline magnesium is studied with the help of dif¬ 
ferential-stress creep tests and constant-rate tensile tests. The activation parameters characteri^s- 
ing the rate-controlling barrier to dislocation motion have been calculated. The obstacle energy 


is found to be 0*5 eV. The results indicate ih 
is rate-controlling in polycrystals of magnesium 

iN'TRODUCTTON 

^HE plastic deformation of metals at low 
“*■ temperatures is now known to be facilit¬ 
ated by thermal fluctuations and an under¬ 
standing of the mechanical behaviour of metals 
is incomplete without identifying the disloca¬ 
tion mechanisms responsible for the flow stress. 
Previous investigations^'’'* on f.c.c. metals 
showed that the thermally activated deforma¬ 
tion mechanism is that of intersection of glide 
and forest dislocations. Comparatively less 
information is available on the operative dis¬ 
location mechanisms in c.p.h. metals. However, 
intersection mechanism is reported to be rate- 
controlling for low temperature deformation 
of magnesium single crystals" and polycrystal¬ 
line cadmium.^ 

Bishop and Hill'^ • attempted to predict the 
plastic behaviour of polycrystalline aggregate.s 
•from single Crystal data by assuming that, 
among others, the same systems of slip and 
mechanism of deformation apply to the poly¬ 
crystal as to the single crystal. Mitra and 
Dorn’5 concluded from studies on aluminium 
that the same dislocation mechanism is opera¬ 
tive in both single and the polycryslals. This 
is\ probably true for the case of f.c.c. metals. 
Extension of this to c.p.h. metals may not scorn 
permissible because of the limited number of 
slip systems. In a polycrystalline material, a I 
leasit five independent deformation systems arc 
required in each grain. Inasmuch as there is 
only one basal plane per grain in hexagonal 
metals, the other systems are supplied by glide 
on prismatic or pyramidal planes or by twin¬ 
ning. The present investigation was initiated 
to ascertain whether or not the same deforma¬ 
tion mechanism as is rate-controlling in 
magnesium single crystals applies to poly¬ 
crystalline magnesium. With this end in view. 


at the same dislocation intersection mechanism 
as in single crystals. 

the deformation behaviour of magnesium poly¬ 
crystals is studied employing differential-stress 
creep experiments at 87" K. and 197" K. dnd 
constant-rate tensile tests in the temperature 
range 87"-700" K. 

Experimental 

Poly crystal samples of magnesium (Zn < 
0*01%, A1 0-007%, Si 0-005%, Pb + Cu -f Ca f 
Sn -1- Ni -b Fe -j- Mn < 0-006%, rest Mg) were 
obtained for creep and tensile tests from rolled 
sheet with their axes in the rolling direction. 
All specimens were annealed at 673" K. for 
45 minutes. Creep tests were performed on 
.'•'am pies with average grain diameters of 
0-03 mm. and 0-003 mm., obtained by controlling 
the mechanical treatment. Specimens employed 
for tensile tests had an average grain diameter 
of 0-003 mm. Each .specimen was etched 
befenx' le.‘-!ting. ! 

Crc't'p testing was clone with a constant- 
slrc.s-; tensile crc'ep unit. The creep strain wfis 
measured using an LVDT trarLsducer, the' 
amiflitied output of whiah is fed to a strip- 
chart millivolt recorder. The accuracy of the 
strain measurement was lO"*"*. Test.s were con¬ 
ducted at 87" K. and 197" K. by surrounding 
the sample, fixed in a cage, with liquid oxygen 
and .^olid CO.j-alcohol mixture respectively. 
The specimen was initially loaded in steps of 
about 80 kg./cm.- until creep was observed on 
the recorder chairt. Creep curves were then 
recorded at stress intervals of about 80 kg./cm.- 
At each stress level, a .small load 8kg./cm.-) 
was added to record the incremental crec}.j 
curve. After a certain time, the incremental 
load wa.*-; removed to get the decremental creep 
•curve. This procedure was repeated until the 
creep rate became very low. Then a ma.jor 
load was added and the process of stress addi¬ 
tion and removal repeate(J. 
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Tensile tests were performed in a modified 
Hounsfield tensometer on 2*5 cm. gauge length 
specimens. Three cross-head speeds corres¬ 
ponding to tensile strain rates of 7*8 X 10■*^ 
1-8 X lO'-^ and 2-1 X sec"^ were employed 
in the temperature range 87° to 700° K. For 
tests above room temperature, thermostatically 
controlled (± 2° C.) silicone oil bath was 
used. The load on the sample was recorded by 
measuring the deflection of the spring beam 
with the help of an LVDT transducer. The 
stresss values reported are accurate to within 
0-1 kg./mm.- 

Kesuxts 

If a single thermally activated mechanism is 
rate controlling, the shear strain rate, y, is 
given by : 

r = NAb .■ exp. (1) 

where N == the number of points of contact per 
unit volume between glide dislocations and 
obstacles, A = the area slipped per successful 
activation event b= the Burgers vector, v = the 
frequency of vibration of the dislocation seg¬ 
ment involved in thermal activation, U = the 
energy to be supplied through thermal fluctua¬ 
tions for the dislocation to overcome the rate- 
controlling obstacle, fc = the Boltzmann’s con¬ 
stant and T = the absolute temperature. It is 
customary to accept Seeger’s approximation-^ 
that the thermal activation energy varies with 
the thermal component of the flow stress, 
acting on a dislocation according as : 

U = Uo ” 1' T* (2) 

where is the total energy required for the 
activation process and ‘v’ is commonly referred 
to as the activation volume. Using Equations 
( 1 ) and ( 2 ), the following expressions, which 
assist in the identification of the deformation 
mechanism, can be obtained : 



U = kT In (^NAb . ( 5 ) 

The results of the tensile tests on maignesium 
polycrystals are summarised in Fig. 1 , in which 
is shown the variation of tensile flow stress, 
with temperature for the three strain rate& 


employed. The flow stress values for all speci¬ 
mens are read at 0 - 1 % strain offset from the 
modulus line. The stresses are corrected for 
the temperature variation of shear modulus, 
taking the shear modulus values for magnesium 
from Slutsky and Garland. 



Tempcrotune 

Fig. 1. Effect of temperature and strain rate on the 
flow stress of magnesium. 

Results of the creep tests arc utilised to 
calculate the flow parameter, B. Logarithmic 
creep is observed over the entire strcs.s rangv 
(8-22 kg./mm.^ at 87° K. and 4-20 kg./mm.-’ at 
197° K.) studied. A typical plot of the creep 
rate, e, obtained by graphical diflcrentiation of 
the creep strain, e, vs. log (time) plot, is .shown 
in Fig. 2 as a function of strain. B is calcu- 



lIG. 2. Effect of stress increments and decrements 
on creep rate. 


lated from the change in creep rate at the 
instant the increment or decrement is made. 
The shear stress, r, and the shear strain, 7 , arc 
calculated from the tensile counterparts by 
assuming that r = v and 7 = 26 . The 
dependence of activation volume obtained from 
Equation (3), on the effective stress, is 
I>resented in Fig. 3. Here, the effective stress 
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is taken, tO' be the difference between the 
applied stress and the temperature-independent 
part of the flow stress. The activation volume 
decreases with increasing stress reaching a 
near constant value of 50 at 87° K. and 
100 b'^ at 197° K. The Burgers vector for 
undissociated basal dislocations is us;ed in this 
calculation. Furthermore, it can be seen from 
the data at 87° K. that fine-grained magnesium 
has a smaller activation volume at a given 
effective stressi and the difference becomes 
insignificant at high stresses. 



FtG. 3. Activation volume as a function of efiective 
stress. 


Discussion 


Conrad et aV> have demonstrated that the 
rate-controlling mechanism for plastic flow of 
magnesium single crystals at low temperatures 
is the intersection of dislocations. In poly¬ 
crystalline aggregates, the number of operative 
slip systems and arrangement of dislocations 
are different from those in single crystals. 
Inasmuch as the stress} to induce cross slip in 
single crystal is much lower than the applied 
stress, some cross slip may take place in 
favourably oriented grains. Cross slip can be 
thermally activated and hence the rate-con¬ 
trolling mechanism for the deformation of a 
magnesium polycrystal as a whole may be that of 
cross slip or mutual intersection. However, the 
possibility that a third dislocation mechanism 
could be operative should also be considered. 

The rate-controlling dislocation mechanisms 
suggested for the plastic flow of c.p.h. metals 
at low temperature are : (i) intersection of 

dislocations, (ii) overcoming the Peierls-Nab- 
arro (P-N) stress, (Hi) cross, slip and (iv) 
overcoming the impurity atoms. The mecha¬ 
nism of glide against P-N stress and cross slip 
require that the activation volume be small, 
about 10 b->, and it be independent of tern- 

2 

.f ' 


perature at a given effective stress for the 
P-N mechanism.A value of 50 b*^ at 87° K. 
and 100 b*^ at 197° K. is obtained in the present 
investigation even at high effective stresses 
(Fig. 3). Furthermore, the dependency of 
activation volume on grain size disqualifies the 
P-N stress as well as the impurity atoms to 
be obstacles to dislocation motion in poly- 
crystalline magnesium. In these two cases., the 
average distance between the obstacles, on 
which depends the activation volume, should 
not change with grain size. On the , other, 
hand, the measured activation volume is of the 
magnitude to be expected for the thermally 
activated inters^ection mechanism.!^ 

The thermal activation energy, U, is calcu¬ 
lated, in view of Equation (4) as function of 
stress from the slope of In y vs. 1/T plots for 
a given stress from the data of Fig. 1. The 
assumption underlying this procedure, viz., the 
structure remains constant for the different 
specimens used, is not unreasonable since the 
stress values are measured at constant strain 
and U is calculated at a given stress. Figure 4 
indicates that U is sensitive function of stress 
as required for the intersection mechanism. 
By obtaining the corresponding temperature 
for the stress in Fig. 4, the variation of U 



FTf’/. 4. Activation energy a<^ a function of effective stress^ 

With temperature is found to be linear (Fig. 5) 
a.s dictated by Equation (5). Figure 5 also 
suggests that the pre-exponential factor 
(P = NAb i') is fairly independent of tempera¬ 
ture and hence of stress. This again seems to 
favour the intersection mechanism over other.s. 

The dependency of activation volume on 
grain size gives further support to the inter¬ 
section mechanism. For intersection, the acti- 
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vation volume is given by ; = bZd, where "V 

is the length of the dislocation segment involved 
in thermal activation and ‘d’ is the activation 
distance. The increase in activation volume 
with increasing grain size is then a reflection 
of the increaGe in the mean free slip length, 1. 
This is plausible inasmuch as there is a 
tendency in c.p.h. crystals for increasing non- 
basal slip with decreasing grain size. In fact, 
Risebrough and Teghtsoonian^s reported decreas¬ 
ing amount of {1122} < 1123 > slip in cadmium 
as the grain size increases. The grain size 
effect is not observed beyond a stress of 
~ 900 kg./cm.- since at such stresses a given 
slip system can be expected to operate with 
equal ease in fine-grained as well as coarse¬ 
grained specimen. 



hlG. 5. Aciivalion energy as a function of temperaime. 

The total intersection energy, is obtained 
as 0-5 eV by extrapolation of the U — curve 
(Fig. 4) to T- =r 0. This is only slightly higher 
than the theoretical estimatei^ of the jog 
energy in magnesium and points to a small 
separation of partial dislocations on basal 
plane. Dorn and MitchelRS have deduced the 
stacking fault width in magnesium to be --2 b. 
An estimate of forest spacing is possible since 
T Vq/2 b-, where Vq is the activation volume 
at zero effective stress. This yields a forest 


spacing, of about 7 X 10 cm. and a dislocation 
density of nearly 2x 10’'* cm. - which is of 
reasonable magnitude. Knowing T’, the fre¬ 
quency factor, P, to be expected for intersec¬ 
tion mechanism can be calculated. Taking 
N = A 1“ and ^ b/'(,/2 I where is t!ie 

Debye frequency, P calculates to be 2 X 10'^ 
sec.-'^ which is! not far from the value of lO’* 
sec.‘^ obtained from the slope of Fig. 5. 

The results of the current research thus 
show that plastic flow at low temperatures is 
controlled by the same thermally activated 
deformation mechanism in magnesium single 
and poly crystals. The obvious inference is that 
some cross slip may occur in polycrystaUine 
magnesium but subsequent to cross slip, the 
dislocations move at a rate dictated by inter¬ 
section. 
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SOME SALIENT FEATURES OF THE SPACE-TIME VARIATIONS OF RAINFALL 
OVER INDIA AND NEIGHBOURHOOD 

R. ANANTHAKRISHNAN 
Institute of Tropical Meteorology^ Poona 


OINCE Blanford (1888) published his class!- 
^ cal monograph on the “Rainfall of India”, 
the systematic collection, processing and pub¬ 
lication of rainfall data by the India 
Meteorological Department have provided 
a large volume of additional material 
which have stimulated several studies 
on various facets of this subject. A 
recent study by Lettau and White (1964) on 
the “Fourier Analysis of Indian Rainfall” may 
be mentioned in this connection. In the present 
communication, attention is sought to be focus¬ 
ed on certain aspects of the space and time 
variations of rainfall that have emerged from a 
study of the monthly and pentad rainfalls of 
observatory stations based on long-period nor¬ 
mals (fifty years or more).' 

2. It is well known that the mean monthly 
rainfall of several Indian stations show twO' 
maxima and. two minima. Over North India, 
the primary rainfall maximum occurs during 
the south-west monsoon season and the second¬ 
ary maximum during the winter period. Over 
peninsular India, the situation is different. 
Figure 1 gives a diagrammatic representation of 
the space-time variation of the wettest month 
over India and neighbourhood. The isolincs 
approximately demarcate the areas corres¬ 
ponding to the epochs of rainfall maxima. Over 
large areas of central and north India, July is 
the rainiest month. However, over a belt ex¬ 
tending from upper Burma to the extreme north 
of India through the Indo-Gangctic plain, 
August is the month of maximum rainfall. In 
the interior of peninsular India, the maximum 
raiinfall month shifts over fairly abruptly from 
July to September south of latitude 20° N, and 
to October or November at lower latitudes. The 
south-western coastal areas as well as lower 
Assam and East Pakistan experience the high¬ 
est rainfall in June. Along the east coast of 
India, the maximum rainfall month shifts from 
July to October near latitude 20° N. ; south 
of 15° N., the rainfall maximum occurs in Nov¬ 
ember. 

3. Figure 2 shows the space-time variations 
of the secondary rainfall maximum. Over most 
of north and central India, the secondary maxi¬ 
mum is associated with the winter rains in 
January-February caused by wesftern disturb¬ 
ances. To the west and north of this area, the 


feeble penetration of the south-west monsoon 
current gives ris'e to the secondary maximum 
in July-August. In the interior of peninsular 
India, south of 20“ N., the secondary maximum 
occurs in May, June, July or September over 
the difi'erent areas ; along the Kerala coast, 
October is the month of secondary maximum. 

4. The spatial variation of the lowest mini¬ 
mum rainfall month (driest month) is shown 
in Fig. 3. A regular time sequence from Sep¬ 
tember in the extreme west and north, to 
February in the extreme south-eastern partsf 
of the peninsula can be noticed. The north¬ 
eastern parts of the tip of peninsular India as 
well as of Ceylon arc driest in the south-west 
monsoon months June to August. Over the 
western parts of central India, March-April are 
the driest months. 

5. The manner in which the epoch of second¬ 
ary minimum rainfall is geographically distri¬ 
buted can be seen from Fig. 4. The significant 
features are the temporal progression of the 
minimum north-westwards across north India 
and west Pakistan from March to June, the 
June-July-August minimum over the interior 
of peninsular India, and the September mini¬ 
mum over the Kerala coast. Also noteworthy 
is the July minimum over lower Assam, east 
Pakistan and upper Bui'ma. 

6 . A deeper insight into the space-time 
vaiiations of rainfall is provided by the pentad 
normal rainfall curves of individual stations. 
A few typical curvej-1 arc presented in 
Figs. 5 to 8. Similar curves have been prepared 
for over 100 .stations. Some of the significant 
facts brought out from the study of these 
curves^ are listed below. 

(i) In the first pentad of June (pentad 31) 
a sudden increase in the slope of the rainfall 
curves is noticed at several stations in the 
interior of the country as far north as Jodh¬ 
pur, Bikaner, Delhi and Jammu. 

(ii) Ai-\ the rainfall on the west coast is stea¬ 
dily increasing from the beginning of June, 
there is a steady decrease at the interior sta¬ 
tions over the south peninsula (Madurai, 
Tiruchirapalli, Kodaikanal, Bangalore, etc.). 
The minimum rainfall at the interior stations 
is reached towards' the end of June (pentad 
35/36), which practically corresponds to the 
epoch of maximura th^ go^^stal stations., 
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(Hi) At stations such as Pamban, Cuddalore, 
Nagapattinam, Madras and Nellore on the east 
coast of the south peninsula, a steep increase 
in the slope of the rainfall curve sets in at or 
near pentad 56 (about 10 October); the peak 
value is attained at or about pentad 61 (first 
week of November). 

(iv) After attaining peak value in July or 
early in Augus't, the rainfall curves of a large 
number of stations over north, central and 
peninsular India register a decline reaching a 
minimum value at or near pentad 46 which is, 
centred round 16 August. In Figs, 5 to 8, this 
feature can be noticed for stations such as 
Ratnagiri, Bombay and Surat on the west coast," 
at Ahmednagar, Poona, Aurangabad, Malegaon, 



Fig. 5. Pentad rainfall: Ratiiagiri, Mangakre. 


etc., in the interior, and at Jodhpur, Bikaner and 
Delhi over north-west India. Several 
other stations such as Allahabad, Varanasi, 
Lucknow, Nagpur, Jabalpur, Ahmedabad, 
Veraval, Bhuj, etc., also show this feature. 
After reaching a minimum during pentad 46, 
the rainfall curve again registers an increase 
before the final decrease sets in by the middle 
or end of September depending upon the loca¬ 
tion of the station. The second maximum is 
very conspicuous at some stations and less so 
at others. 

7. This rainfall minimum which occurs near 
16 August ^t g large number 9 t istations 


India is an important new feature brought out 
by the pentad rainfall curves. The fact that 



Fig, 6 . Pentad rainfall: S-irat, Bomb.iy, Pru ntuni. 



Fig. 7. Pentad rainfall : Jalgaon, Malegaon, Auranga¬ 
bad, Ahmednagar, Poona. 

such a minimum is shown by rainfall curves 
of widely separated stations based on the mean 
data for the fifty-year period 1901 to 1950 sug¬ 
gests that we ^re concerned here with a f^atyr§ 
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Some Salient Features of Space-Time Variations of Rainfall 


of the monsoon circulation which is more 
or-less repetitive from year to year. Hence, 
on the basis of the space and time variation of 
rainfall, the monsoon season can be divided 
into two periods, one from the beginning of 
June till the middle of August and the other 
from the middle of August till the end of 
September. 



Fig. 8. Pentad rainfall : Hkar.er, Jodhpur, New Delhi, 
Port Blair. 

8 . It is of interest in this connection to in¬ 
quire whether there is independent evidence 
for any abnormality in the monsoon circulation 
about the middle of August. A recent study 
by K. Ramamurthi (1969) on ‘breaks’ in the 
south-west monsoon during July and August 
based on records for the eighty-year period 
1888-1967 shows that the ten-day period 10-20 
August is characterised by the maximum fre¬ 
quency of occurrence of ‘breaks’ ; there is a 
rapid decline in the frequency for the suc¬ 
ceeding ten-day period. ‘Breaks’ are charac¬ 
terised by a considerable decrease of rainfall 
over large areas of the country. On such occa¬ 
sions, the monsoon trough moves close to the 
foot of the Himalayas and cannot be clearly 
traced on the surface synoptic charts and low 
level wind charts. The ‘break’ is followed by 
the ‘revival’ of the monsoon before its gra¬ 
dual southward retreat sets in beginning; from 
September. 

9, On the basis of the present study it 

follows that the middle of August is a signifi¬ 
cant epoch in the south-west monsoon season. 
Qllmatologically thi,^. epoch tp ^^note 


the maximum northward extension of the mon¬ 
soon trough at the lower levels before its; south¬ 
ward retreat commences. 

10. The dependence of the space-time varia¬ 
tions of tropical rainfall on the north-south 
seasonal migrations of the equatorial trough 
has been pointed out by Rich! (1954). At sta¬ 
tions that lie in between the extreme limits 
reached by the trough in February and August 
the rainfall variations can be expected to show 
two maxima corresponding to the northward 
and southward passage of the trough. From 
an examination of the monthly rainfall pat¬ 
terns of a number of tropical stations round 
the globe, Riehl has concluded that a simple 
scheme of trough movement is not sufficient to 
explain all the observed patterns, although in 
some cases (e.g., Colombo), the double rain¬ 
fall peaks are quite conspicuous. It is well 
known that the equatorial trough has its maxi¬ 
mum north-south amplitude of seasonal oscilla¬ 
tion exceeding 30° of latitude over the Asian 
monsoon area as compared with about 5‘' over 
the western hemisphere. Hence, it is interest¬ 
ing to examine the space-time variations of 
rainfall over Indian stations in relation to 
trough movement. From this point of view, 
the rainfall minimum observed around IG 
August is of particular interest. Altliough in 
addition to seasonal trough movement, rainfall 
is controlled by several synoptic feature.s that 
vary from year to year, the effect of the trougdi 
stands out in the long period rainfall average. 
Preliminary study shows that the two rainfall 
maxima on either side of the minimum near 
16 August occur during pentads 42-44 (last 
•week of July-first week of Augxist) and pen¬ 
tads 48-52 (last week of August-middle of 
September) at several stations in north and 
central India. 

11. In this context, mention may be made 
of a study by Pachecko (1959) relating to wea¬ 
ther at the important cities of India on Inde¬ 
pendence Day (15 August). He found that the 
chance of rainfall from dawn to dusk was loss 
than 50% at several places. The present study 
shows that the Indian Independence Day is also 
a day of special meteorological significance as 
it coincides with the epoch of the extreme 
northward Swing of the mean monsoon circu¬ 
lation and the associated minimum rainfall over 
large parts of the country. 

12. It is generally assumed that the meteo- 
rologi-cal conditions over the Indian monsoon 
area are nearly identical in July and August 
and the meteorological parameters for these 
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Some Salient Features of Space-Time Variations of Ramfall [ Science 


of the monsoon circulation which, is more 
or' less repetitive from year to year. ^ Hence, 
on the basis of the space and time variatmn of 
rainfall, the monsoon season can be divide 
into two periods, one from the beginning of 
June till the middle of August and the other 
from the middle of August till the end of 



Fig. 8. Pentad rainfall: Bikaner, Jodhpur, New Delhi, 
Port Blair. 


8 . It is of interest in this connection to in¬ 
quire whether there is independent evidence 
for any abnormality in the monsoon circulation 
about the middle of August. A recent study 
by K. Ramamurthi (1969) on ‘breaks’ in the 
south-west monsoon during July and August 
based on records for the eighty-year period 
1888-1967 shows that the ten-day period 10-20 
August is characterised by the maximum fre¬ 
quency of occurrence of ‘breaks’ ; there is a 
rapid decline in the frequency for the suc¬ 
ceeding ten-day period. ‘Breaks’ are charac¬ 
terised by a considerable decrease of rainfall 
over large areas of the country. On such occa¬ 
sions, the monsoon trough moves close to the 
foot of the Himalayas and cannot be clearly 
traced on the surface sjmoptic charts and low 
level wind charts. The ‘break’ is followed by 
the ‘revival’ of the monsoon before its gra¬ 
dual southward retreat sets in beginning from 
September. 

9, On the basis of the present study it 

follows that the middle of August is a signifi¬ 
cant epoch in the south-west monsoon season. 
QfUiatologically thi^ epoch tq 


the maximum northward extension of the mon¬ 
soon trough at the lower levels before its; south¬ 
ward retreat commences. 

10. The dependence of the space-time varia¬ 
tions of tropical rainfall on the north-south 
seasonal migrations of the equatorial trough 
has been pointed out by Richl (1954). At sta¬ 
tions that lie in between the extreme limits, 
reached by the trough in February and August 
the rainfall variations can be expected to show 
two maxima corresponding to the northward 
and southward passage of the trough. From 
an examination of the monthly rainfaill pat¬ 
terns of a number of tropical stations round 
the globe, Riehl has concluded that a simple 
scheme of trough movement is not sufliciciit to 
explain all the observed patterns, although in 
some cases (e.g., Colombo), the double I'ain- 
fall peaks are quite conspicuous. It is well 
known that the equatorial trough has its maxi¬ 
mum north-siouth amplitude of seasonal oscilla¬ 
tion exceeding 30° of latitude over the Asian 
monsoon area as compared with about 5“ over 
the western hemisphere. Hence, it is interest¬ 
ing to examine the space-time variations of 
rainfall over Indian stations in relation to 
trough movement. From this point of view, 
the rainfall minimum observed around 16 
August is of particular interest. Although in 
addition to seasonal trough movement, rainfall 
is controlled by several synoptic featurc;s that 
vary from, year to year, the effect of the trough 
stands out in the long period rainfall, average. 
Preliminary study shows that the two rainfall 
maxima on either side of the minimum near 
16 August occur during pentads 42-44 (last 
week of July-first week of August) and pen¬ 
tads 48-52 (last week of August-middle of: 
September) at several stations in north and 
central India. 

11. In this context, mention may be made 
of a study by Pachecko (1959) relating to wea¬ 
ther at the important cities of India on Inde¬ 
pendence Day (15 August). He found that the 
chance of rainfall from dawn to dusk was less 
than 50% at several places. The present study 
shows that the Indian Independence Day is also 
a day of special meteorological significance as 
it coincides with the epoch of the extreme 
northward Swing of the mean monsoon circu¬ 
lation and the associated minimum rainfall over 
large parts of the country. 

12 . It is generally assumed that the meteo¬ 
rological conditions over the Indian monsoon 
area are nearly identical in July and August 
and the meteorological parameters for these 
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of the monsoon circulation which is more 
or-less repetitive from year to year. Hence, 
on the basis of the space and time variation of 
rainfall, the monsoon season can be divided 
into two periods, one from the beginning of 
June till the middle of August and the other 
from the middle of August till the end of 
September. 



Fig. 8. Pentad rainfall : Bikaner, Jodhpur, New Delhi, 
Port Blair. 


8. It is of interest in this connection to in¬ 
quire whether there is independent evidence 
for any abnormality in the monsoon circulation, 
about the middle of August. A recent study 
by K. Eamamurthi (1969) on ‘breaks’ in the 
south-west monsoon during July and August 
based on records for the eighty-year period 
1888-1967 shows that the ten-day period 10-20 
August is characterised by the maximum fre¬ 
quency of occurrence of ‘breaks’ ; there is a 
rapid decline in the frequency for the suc¬ 
ceeding ten-day period. ‘Breaks’ are charac¬ 
terised by a considerable decrease of rainfall 
over large areas of the country. On such occa¬ 
sions, the monsoon trough moves close to the 
foot of the Himalayas and cannot be clearly 
traced on the surface synoptic charts and low 
level wind charts. The ‘break’ is followed by 
the ‘revival’ of the monsoon before its gra¬ 
dual southward retreat sets in beginning from 
September. 

9, On the basis of the present study it 
follows that the middle of August is a signifi¬ 
cant epoch, in the south-west monsoon season. 
gilJiatolo^caUy epoch ap|ie?r? to 


the maximum northward extension of the mon¬ 
soon trough at the lower levels before its; south¬ 
ward retreat commences. 

10. The dependence of the space-time varia¬ 
tions of tropical rainfall on the north-south 
seasonal migrations of the equatorial trough 
has been pointed out by Riehl (1954). At sta¬ 
tions that lie in. between the extreme limits 
reached by the trough in February and August 
the rainfall variations can be expected to show 
two maxima corresponding to the northward 
and southward passage of the trough. From 
an examination of the monthly rainfall pat¬ 
terns of a number of tropical stations round 
the globe, Riehl has concluded that a simple 
scheme of trough movement is not sufficient to 
explain all the observed patterns, although in 
some cases (c.g., Colombo), the double rain¬ 
fall peaks are quite conspicuous. It is well 
known that the equatorial trough has. its maxi¬ 
mum north-south amplitude of seasonal oscilla¬ 
tion exceeding 30® of latitude over the Asian, 
monsoon area as compared with about 5° over 
the western hemisphere. Hence, it is interest¬ 
ing to examine the space-time variations of 
rainfall over Indian stations in relation, to 
trough movement. From this point of view, 
the rainfall minimum observed around 16 
August is of particular interest. Although in 
addition to seasonal trough movement, rainfall 
is controlled by several synoptic features that 
vary from year to year, the effect of the trough 
stands out in the long period rainfall average. 
Preliminary study shows that the two rainfall 
maxima on either side of the minimum near 
16 August occur during pentads 42-44 (last 
week of July-first week of August) and pen¬ 
tads 48-52 (last week of August-middle of 
September) at several stations in north and 
central India. 

11. In this context, mention may be made 
of a study by Pachecko (1959) relating to wea¬ 
ther at the important cities of India on Inde¬ 
pendence Day (15 August). He found that the 
chance of rainfall from dawn to dusk was less 
than 50% at several places. The present study 
shows that the Indian Independence Day is also 
a day of special meteorological significance as 
it coincides with the epoch of the extreme 
nc>rthward swing of the mean monsoon circu¬ 
lation and the associated minimum rainfall over 
large parts of the country. 

12. It is generally assumed that the meteo¬ 
rological conditions over the Indian monsoon 
area are nearly identical In July and August 
and the meteorological parameters for these 
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dies. Judged by the rainfall variations, these 1. Blanford, H. F., “The rainfall of India,’’ Ind. Met, 
two months have different characteristics. A „ ^ • , • .. 

critical study based on five-day means of sur- rainfall.” Jnd. J. Met. atul Ceo»kys.. 1964, 15, 27 

face and upper air parameters as well as synop- 3. Pachecko, J. A., “Weather on independence d.-y at 


tic-climatological studies are needed for under¬ 
standing the major features of the space-time 
variations of the mean monsoon rainfall. 


important cities of India,” Ikd.^ 1959, 10, 155. 

4, Ramamurt/ i K., “Some aspects of the ‘Break’ in the 

Indian south-west monsoon in |uly and August,” 
IMD FMU Kt'p. No JV% 19l,9, 18, 3. 

5. Riehl, H,, Tropical Jlfeteorolofy^ l954, p. 79. 



OCCURRENCE OF SODIUM, POTASSIUM, RUBIDIUM, CALCIUM AND STRONTIUM 

IN SOME INDIAN RIVERS* 

C. SREEKUMARAN, K. T. JOSEPH and M. PARAMESWARAN 
Health Physics Division, B.A.R.C., Tromhay, Bombay-85 

A KNOWLEDGE of the chemical composition while twenty-fold dilution * was necessary for 
of river-water and the stream supply of the determination of sodium and magnesium, 
elements into the oceans is essential in under- For the estimation of rubidium and strontium 
standing the geochemical cycle. Moreover it 200 ml, of water were evaporated to near dry- 
has significance in the study of the suitability J^ess with 5 ml. of concentrated nitric acid, 
of waters for human consumption, irrigation The residue was taken up in distilled water, 
and industry. Though the mineral content of any undissolved matter remaining was further 
drinking water supplies (mainly lake and well- treated with a 1:1 mixture of hydrofluoric 
waters) has been studied extensively,^-- there and perchloric acids, evaporated to dryness and 
is little data available on the chemical com- boiled with a few ml. of 1 : 100 nitric acid, 
position of major Indian rivers and the supply The solutions were combined, filtered and made 
of elements into the sea by these rivers.*^ The upto 25 ml. Rubidium and strontium were esti- 
present paper reports the sodium, potassium, mated in this solution. The results of these 
rubidium, magnesium, calcium and stx'ontimn anal,ysos and the locations and dates of collec- 
content of waters from some major Indian tion of the samples arc given in Table I. 
rivers and an estimate of the input of these The sodium, potassium, magnesium and 
elements into the oceans through these rivers, calcium values reported here are similar 
Water samples were collected from the mid- to those observed by Deb and Chadha for 
stream regions of the rivci's (for locations of major Indian rivers as reported by Soman et all- 
samples see Table ’ I). All samples were When compared to the world mean, sodium and 
filtered through Milliporc filters prior to magnesium values arc significantly higher, 
analysis. calcium content is nearly the same while 

Atomic absorption spectrophotometry was potassium values are lower. Both rubidium 
employed for the estimation of all elements, and strontium content is higher than those 
Potassium and calcium were estimated directly reported for major rivers from other parts of 

Table I 

Analysis of water from some Indian rivers 


River 

1 oca tion of 
sampliivj: 

D ite of 
sampliiio: 

Na 

ppm 

K 

ppm 

Rb 

ppb 

Mg 

ppm 

Ca 

ppm 

Sr 

ppb 

Ganges 

.. Allahabad 

Nov. 

1908 

17-0 

1-9 

4 

M-4 

20*7 

180 

,, (Bamroli) 

Jan. 

1968 

20*0 

2-0 

7 

13*0 

24*7 

220 


,. Pntna 



29-0 

1-7 

3 

14-6 

26-0 

460 

,, 

.. Calcutta ( Nabdeep) 



]6*6 

DC 

3 

1.3-8 

20-0 

)40 

Cauvery 

.. Trichy 

Dec. 

1907 

13-0 

1*0 

2 

8*2 

11*5 

180 

,, 

• • 

Oct. 

1967 

21-4 

2*1 

2 

n-o 

17-2 

uo 

Krishna 

.. Vijayawada 

>1 


21-0 

0*8 

4 

4-8 

n-7 

90 

Godavari 

.. Rajamundri 



17*4 

0-8 

4 

7-2 

11-5 

90 

Sabarmati 

.. Ahmedabad 

Dec. 

1968 

65*0 

1 -7 

8 

18-2 

0-6 

150 

Mutha 

.. Khadakwasla 

Dec. 

1967 

10-0 

0-3 

3 

2-.t 

4-0 

80 

Mean 

World Mean 




23-0 

6.3t 

1- 4 

2- 3t 

4 

l-5t 

10*7 

4-lt 

16-2 

15-Ot 

173 

60t 


* Contribution to BARC/IAEA Research Agreement No. 165/R5/CF. 
t Valuci takep from Livingstone,® | fQr North 
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the world.*^-^ These rivers have moderately 
high total dissolved solids’* relative to the 
world mean/^ 

Among the rivers examined here, the two 
North Indian rivers, Ganges and Sabarmati, 
show higher values for all elements studied- 
Of the three South Indian rivers, Krishna and 
Godavari show a striking similarity in their 
mineral content. The concentrations of sodium, 
potassium, magnesium, calcium and strontium 
in Cauvery lie between those found in Ganges 
and Sabarmati on ‘one hand and Krishna and 
Godavari on the other. The river Mutha has 
the lowest values for all elements studied. 
Similar observations, have been made by Bhat 
and Krishnaswamy'^ in their work on uranium 
and radium isotopes in Indian rivers. Their 
data on the total dissolved solids in these 
rivers also show a similar trend. These 
variations have been attributed to the geologi¬ 
cal ^differences in the river beds and the degree 
of weathering of the terrains through which 
these rivers flow. 

Sodium to potassium, sodium to rubidium, 
potassium to rubidium, calcium to magnesium 
and strontium to calcium ratios, in river-water, 
sea-water and crustal rocks are given in 
Table II. Sodium to potassium ratio in 


Table II 

Ratios of elements in river^water^ sea-water 
and crustal rocks 


Medium 

"I? 

5:; 

Na/Rb 

K/Rb 

Ca/Mg 

o 

C3 

o 

CS r-4 

Ox 

i-. 

zn 

Riyers : 






Ganges (Allahabad) 

9 

4250 

475 

1*9 

6*7 

„ (Bamroh) •• 

10 

2855 

286 

1*9 

8*9 

,, (Patna) 

17 

9666 

566 

1*08 

18 

,, (Calcutta) .. 

10 

5533 

533 

1*5 

7*0 

Cauvery (Trichy) 

10 

10700 

1C50 

1*6 

8*1 


13 

6500 

500 

1-4 

15*6 

Krishna (Vijayawada) 

26 

5250 

200 

2-4 

7.7 

Godavari (Rajamundry) 22 

4350 

200 

1*6 

7*8 

• Sabarmati (Ahmedabad) 38 

8125 

212 

0*5 

15-7 

Mutha (Khadakwasla) 

33 

3333 

100 

1*7 

20*0 

;Mean for Indian rivers 

19*8 

6056 

412 

1*6 

9-8 

World mean* 

2*8 

4200 

1553 

3*7 

4-0 

Sea-watert 

28 

87500 

3170 

0*34 

20 

Crustal rock 

1-07 

233 

216 

1*7 

12*5 


* Values from Livingstone.® t From Riley and 
Skirrow,® t From Mason.® 


Krishna, Godavari, Sabarmati and Mutha is 
significantly higher than that found in other 
rivers examined here. These rivers have lower 
potassium to rubidium ratios. Sodium to 
rubidium ratios observed in this study are 
higher than those reported bjr Yamagata and 


Borovic-Ramanova-' while the potassium to 
rubidium ratios are lower. Strontium, to 
calcium ratio varies from 7 to 20 with a mean 
value of 9-8. These values are higher than 
those found in major North American rivers.*^ 
In river Mutha the strontium to calcium ratio 
is same as that in sea-water. Calcium to 
magnesium ratio found in Indian rivers are 
lower than those observed in other major 
rivers of the world and is nearly the same as 
that found in crustal rocks. 

Table III lists the estimated amounts of 
sodium, potassium, rubidium, magnesium, 

Table III 

Transport of elements into the oceans by three 
Indian rivers 


River 


CL> O 


(S ^ QJ ' 
1« 2 ? 


Amount transported in 10® tonnes 
per year 



C ^ 



15 

U 

w 

Ganges 

36-68* 6092 

587 

MO 5078 

7336 

51*35 

Krishna 

5-42t 1138 

43 

0*21 

260 

034 

4*88 

Godavari 

lO-Olt 1742 

SO 

0*40 

721 

1151 

9*01 


* From Hoi em an . ^ ® t F rom / nternaiimia I Hydrc- 
logical De:aie emsletier}'^ 

calcium and strontium transported to the 
oceans in the dissolved state by Ganges, 
Krishna and Godavari. 

We wish to thank Shri S. Krishnaswami of 
Tata Institute of Fundamental Research for 
providing us with the river-water samples for 
this study. We are grateful to Dr. A. K. 
Ganguly, Head, Health Physics Division and 
Dr. R, Viswanathan for their interest and 
guidance throughout this work. 
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DISPERSION RELATION FOR 
TRANSVERSE WAVES IN A 
RELATIVISTIC PLASMA 
and many other investigators studied 
longitudinal waives from the general dispersion 
relation. 

Following Montgomery and Tidman- the 
relativistic Vlasov equation is 


(I) 

and through Maxwell’s equations, the current 
density J is 


Choosing k, the wave-vector in x-z plane 
and the static magnetic field in z-direction, 
we get the components for current density 
from equation (1) as follows/ 

[ Ji*l r ^11 0-12 O'la'l PEiT 

Jo = j Co, aoo a.,;, j 

Ja J L ^22 J LEhJI 

The conductivity tensor o- cannot be dealt 
with as it is. We, therefore, consider k in the 
x-direction, i.e., perpendicular to Then 

equation (3) reduces to 


"" J1 "" ^11 <^12 0 El. 

Jo Or.^i CToo 0 Eo 

.. Ja J L 0 0 J LEa, 


( 4 ) 


where matrix elements are 


0-11 = 


CTj2 ' 




\c M ^0 

I J Qh- (n a) 

V r f 

(n - a 

] 


Jn- (b)dp 


>: Ju (b) Jn' (b) dp 

CToj = O’j^o 


i'3- S 

n = -oo 


J 


px 


{dfo \ 
\dpj 
Q {n 


J.^'(b} dp 


1 


( 5 ) 


<’■ 3:1 

Also 


Q- 


J 


{n - a) 


Jn-(b) dP 


io , , kP, 

a ^ and b ■ v; . 

ymQ 

From equations (2) and (4), we have 
obtadned a dispersion relation which deals, with 
one transverse mode and one hybrid mode. 

The dispersion relation for transverse wave 
mode is 





n = —00 






(nfl —cd) 


dp — 1. 


( 6 ) 


Assuming <:. 1, we expand Jn 

power series and ncglcicting higher order 
terms, the dispersion relation is given by 


I 2Q-N q- 

q, (cu- — C“ k-) €„ C“ /c-) 

k- <P.,- p;-) 

y- KT 

where 


p/>.J 


fo 


<“= - »■>(' + ™"’cJ 


: P.i.“ Pz^dp. 


The authors, are greatly indebted to 
Prof. P. L, Bhatnagair for encouragement and 
to Dr. K. C. Gupta for many useful discussions. 


Department of Physics, R. M. Gupta. 

University of Rajasthan, N. L. Varma. 

Jaipur-4, October 13, 1969. 


L Buti, B., F/iys. Fluids, 1903, 6, SO. 

2. Montgomeiy. D. C. and Tidtnan, D. A., Plasma 
Kinetic Theory, McGraw-Hill Book Co., New 
York, 1963. 


CHARGE-TRANSFER COMPLEXES 
OF AROMATIC AZINES WITH IODINE 

Early studiesi-^ on the charge-transfer inter¬ 
action of iodine with pyridine and its deriva¬ 
tives have shown that these N-heterocyclic 
compounds are ?i-donors. Accordingly, the 
equilibrium constants' of formation of pyri¬ 
dine -h I^ systems have been correlated with 
pKg values of these bases^-s Krishna and 
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Chowdhury’^ have studied the formation con¬ 
stants of pyrimidine and’ pyrazine with iodine 
and find that the observed charge-transfer 
energies, and the donor ionisation poten¬ 

tial of these donors do not vary in the same 
direction. This may possibly be because, the 
observed ionisation potentials may correspond 
to TT-electron ionisation, while the charge- 
transfer spectra are' determined by the n-elec¬ 
trons. Mulliken^' has recently pointed out that 
the charge-transfer spectrum of pyridine + lo 
can be interpreted in terms of tt- and n-donor 
interactions occurring together. We have 


iodine band restricted donor concentration to 
the range 0'004-0'-02 M. The enthalpies of for¬ 
mation were determined by evaluating the 
equilibrium constants at vaiious temperatures 
between 20° and 45° C. The K as well as A H" 
values have an uncertainly less than ± 10%. 

The results of the present investigation are 
shown in Table I. Solubility considerations 
prevented the use of cyciohexane as solvent in 
the case of tetramethylpyrazine and pyrida- 
zine; the solubility of pyridazine in cyclo¬ 
hexane is considerably reduced in the presence 
of lo. 


Table I 


Thermodynamic and spectroscopic data for the interaction of azines with iodine 


Donor 


CT band 


Blne-shifLed f 

2 band 


K, 

litre 

(20°) 

-A 11°, 

mole 

potential 

eV 

Xmax. 

m/x 

Xmax. 

mfM 

Cmax.. litre 
mole~^ cm.“^ 

A Vi 
cm. ^ 

f 

Pyridine'®^ 

9-76 

235 

426 

1387 

4400 

0*026 

I2() 

7*8 

P>rulazine“*^ 

9‘86 

245 

400 

1724 

7180 

0*058 

70 

11-0 

P 3 ’rimidine'®* .« 

9*91 

236 and 

430 

1251) 

3340 

0*018 

10 

8*0 



24G 







Pyrazine^®^ 

10*01 

242 

440 

1361 

4320 

0*025 

12 

5-0 

2, 3, 5, 6’tetramethylpyrazine^®^ 

.. 


430'“' 

1428 



5*4 


Sym-Triazine^®^ 

•• 

•• 

4':o 

Id) 

.. 

.. 

2 

.. 

In chloroform, 

In cyclohexane. 

A s 

'boulder, 

Low value f< 1,000). 




presently examined the spectroscopy and thermo¬ 
dynamics of 1 : 1 iodine complexes of pyridine 
(1), pyrimidine (II), pyrazine (III), pyridazine 


/\ 

ol 



[ 0 | 

III 



1 

\]i^/ 


IV 


(TV) and tetramethylpyrazine, since no data were 
available on the energies ,of interaction in 
these systems. 

All the azines were obtained from Aldrich 
Chemical Co. The solvents were distilled and 
fractionated before use. The -spectral measure¬ 
ments were made with Beckman DU spectro¬ 
photometer and a Cary 14R spectrophoto¬ 
meter. The 1:1 equilibrium constants, K, 
were determined employing the Benesi-Hilde- 
brand equation” by measuring the absorbance 
(at the of the blue-shifted iodine band) 
of a series of solutions with varying donor 
concentrations (0-03-Q-5M) and constant 
iodine concentration (SxlO-^M). In evaluat¬ 
ing K, Person’s criteria-^ regarding donor con¬ 
centration were satisfied. In the case of pyri- 
lihe high extinction of tjif blue-shifted 


The charge-transfer bands in all these' azine 
systems appear in the region of donor absorp¬ 
tion and the values could, therefore, be 
obtained by difference spectra. The in-eseiil 
values of in the case of pyrimidine and 
pyrazine agree with these reported by Krishna 
and Chowdhury.'''* Pyrimidine gives x*ise to two 
CT transitions corresponding to the two non- 
bonding molecular orbitals. The /m-,., values 
of these azine-K systems vary in the order, 
pyridine > pyrazine > pyridazine pyrimidine',’ 
while the ionisation potential values vaj-y in 
the order pyrazine > pyrimidine > ])yrida- 
zine > pyridine. If we ignore the data on* pyri¬ 
dine, the values of the other systems 
roughly vary in the expected direction. It is 
quite possible, therefore, that both the charge- 
transfer spectra and ionisation potential cor¬ 
respond to the same orbitals. From these stu¬ 
pes, we are, however, unable to comment on 
the relative importance of tt.. and n-donor 
interactions of the azines. The charge-transfer 
bands were broad, and we could not clearly 
see any evidence for the two modes of electron 
donation as reported.by Mullikenc for the case 
oi pyridine -}- I^. 

In Table I, the data on the blue-shifted I.> 
have been summarised ; if is seen t^-at 
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the blue-shifts are appreciable, typical of strong 
charge-transfer complexes/^’The intensity of 
the blue-shifted band is roughly the same with, 
all the azines except with s-triazine which 
shows a very low e as well as K. The K value 
decreases as the ionisation potential of the 
donor increases. The enthalpies of formation 
in these systems are quite large (5-11 Kcal. 
mole-^) and show exactly the same trend as 
the of the blue-shifted iodine band. Appa¬ 

rently, the energy of the blue-shifted band 
provides a good measure of donor-acceptor 
interaction, as pointed out by Mulliken.*-^’^'* 
Among all the azines studied, pyridazine is the 
strongest donor. 

The iodine complexes of all the diazines 
show evidence for on standing. The for¬ 
mation of undoubtedly results from the 
transformation of the outer charge-transfer 
complex to the inner complex^^- similar to 
that reported by Reid and Mullikeni^ for the 
pyridine R system. 

The author is thankful to Dr. K. R. Bhaskar 
for ' his assistance with some of the measure¬ 
ments, and to Professor C. N. R. Rao of the 
Indian Institute of Technology, Kanpur, for 
suggesting the problem and guidance. 

Dept, of Chemistry, P. C. Dwivedi. 

Harcourt Butler Tech. Inst., 

Kanpur-2, October 9, 1969. 
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DECOMPOSITION OF ISOPROPYL 
ALCOHOL ON ZnO-ALOa CATALYST- 
EFFECT OF CRYSTAL STRUCTURE ON 
CATALYTIC ACTIVITY 

It is known that isopropyl alcohol undergoes 
dehydrogenation as also dehydration on zinc 
oxide and zinc oxide-based catalyst.^ While 
ttie dehydrogenation ha.^ gssoqiated with 


the electronic properties- of the surface, de¬ 
hydration has been reported to be a function, 
of the available surface and the surface acid¬ 
ity"* of the catalyst. The present investigation 
with a co-precipitated zinc oxide - alumina 
catalyst has been undertaken with a view to 
study the effect of the crystallographic structure 
of the catalyst on these two simultaneous re¬ 
actions, The study of this mixed oxide system 
was prompted by the fact that the behaviour 
of the individual constituents, namely, ZnO 
and ALO.{, towards the decomposition of iso¬ 
propyl alcohol has been thoraughly investi¬ 
gated.^ The present work also includes the 
investigation of the structural transformations 
that the mixed oxide system undergoes during 
thermal treatment. 

The ZnO-AhO.j (1:1) catalyst was pre¬ 
pared by co-precipitation from an appropriate 
solution containing a mixture of nitrates (ana- 
lar grade) of zinc and aluminium by ammo¬ 
nium carbonate and subsequent decomposition 
of the carbonates. The thermal treatment of 
the catalyst was followed by DTA. The studies 
on the catalytic activity for the decomposition 
of isopropyl alcohol were carried out in an 
apparatus- similar to that reported by Upreti 
ct aL‘ 

It will be seen from the thermogram pre¬ 
sented in Fig. 1, that apart from the three nor¬ 
mal endotherms corresponding to the removal 



Flo. 1. D. r.A. curve for the mixed oxide of ZnO-AbOa, 

of water and the decomposition of the parent 
precipitates, three exothermic dents, around 
590°, 670° and 820° C., are also obtained. These 
could be attributed to the step-wise formation 
of zinc aluminate spinel involving the steps of 
fqrmatiQn of solid solution^ disor<Jered spinei 
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and ordered spinel structures respectively. Thiv: 
is in accordance with, the conclusions arrived 
at during the investigation' of ZnO-Cr^O;^ sys¬ 
tem by DTA and of Zn 0 -Alo 03 system by 
X-ray analysis^’ The spinel formation, in the 
present case, may be due to the reaction : 

ZnO-fALO^ ALZnO^ 

and the exothermic region of the thermogram 
could be indicative of the crystallisation of 
the oxides together with the spinel formation. 
The co-precipitated catalyst, heated to 500° C. 
(SA. 148 mVg.) when no spinel is formed, 
was investigated for the decomposition of iso¬ 
propyl alcohol. Experiments were conducted in 
the temperature region of 335° to 410° C. em¬ 
ploying different contact times. The extent of 
dehydrogenation and dehydration occurring 
simultaneously was evaluated by gas-chromato¬ 
graphic analysis of the products, namely, ace¬ 
tone, water and undecomposed alcohol. The 
initial slopes of the concentration-time curves 
were used in the Arrhenius plots which gave 
the values of llkcal/mole and 6*4kcal/mole 
as the activation energies for the dehydrogena¬ 
tion and dehydration reactions respectively. 
These values agree well with the values for 
dehydrogenation on pure ZnO and dehydration 
on pure alumina.” The results would therefore 
indicate that the system heated to 500° C. be¬ 
haves like a physical mixture of the two con¬ 
stituent oxides. 

Decomposition studies on the system heated 
to 840° C. (S.A, 46m-/g.) ensuring complete 
spinel formation, showed decreased dehydroge¬ 
nation activity while the dehydration remained 
apparently unaltered. However, the surface 
area had decreased to one-third the value ob¬ 
tained for the system heated to 500° C. This 
could be ascribed to the destruction of the 
fine pore stimcture on heating as has been borne 
out by an actual pore-size distribution analysis 
in the present instance. The results also indi¬ 
cate that the dehydration activity of the system 
has considerably increased on the basis of unit 
area of the catalyst. This observation is in 
contradiction to that of Schwab,*^ whose exten¬ 
sive investigations show that heat treatment of 
oxides reduces dehydration activity while in 
many cases enhancing dehydrogenation. Bran¬ 
son,^ based on X-ray diffraction and inert 
marker studies, has conclusively proved the one 
way diffusion of zinc oxide into aluminium 
oxide resulting in a solid solution followed by 
the formation of spinel. In the present instance 
also, the results would indicate the formation 
of a spinel structure as formifiated by Brap^ 


son, namely, the formation of a zinc oxide core 
surrounded by alumina. Such a structure 
would predominantly expose alumina on the 
surface, effectively concealing most of ZnO, 
thus resulting in increased dehydration activity 
accompanied by loss of dehydrogenation. 

X-ray diffraction studies of the mixed oxide, 
heated to 500° C. showed only four broad ill- 
defined lines which could be due to the non- 
crystallinity of the material and the presence 
of lattice heterogeneity while that obtained 
with the sample, heated to 840° C., agreed fairly 
with that obtained for heated 7-Alumina thus 
lending support to the type of spinel structure 
postulated above. 

In conclusion, catalytic activity studies, might 
be useful in the elucidation of the mode of 
solid state reactions and structural changes! 
occurring in mixed oxide systems, 

Acknowledgement is made to the donors of 
the Petroleum Research Fund, administered by 
the American Chemical Society, for i)artial 
support of this research. 

Dept, of Chemistry. B. Vis w an at ir an. 

Indian Inst, of Technology, V. Simnivasan. 
Madras-36, October 16, 1969. M. V. C. Sasthi. 
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CHEMICAL INVESTIGATION OF 

rhododendron ponticum hook. 

Plan'ts belonging to the genus Rhododendron 
(fam.: Ericaceffi) are known to possess- 
medicinal and poisonous properties.' The oils 
obtained from the flowers and leaves of Azada 
pontica (R. ponticum) were recorded to be 
highly toxic and to possess bacteriostatic acti¬ 
vity. The plant was shown to contain arbutin 
and andromedotoxin, especially in flowers and 
in lesser amounts in stems, leaves and roots 
The results obtained from a systematic chemi¬ 
cal investigation of the leaves of this plant are 
described here. • 
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The powdered leaf was, successively 
extracted with light petrol (b.p. 60-80“), 

chloroform and methanol. The petrol extract, 
on concentration to a low volume, gave a solid 
(fraction 1). The mother liquor was. evapo¬ 
rated to a residue which was saponified. Thei 
unsaponifiable matter was treated with acetone 
when crystals deposited (fraction 2). Further 
concentration of the acetone mother liquor 
yielded crys'tals (fraction 3). Fractions. 1 tO' 
3 were' united and chromatographed over 
neutral alumina. The residue from the petrol 
eluate, on crystallisation from benzene-petrol, 
yielded substance A recorded below. The 
mother liquor was evaporated and the residue 
was crystallised from acetone yielding colour¬ 
less nodules, m.p. 74-76°. The substance did 
not answer the usuad triterpenoid colour reac¬ 
tions and did not form an acetate. The 
petrol-benzene (9 ; 1, 4:1, 1:1) eluatcs 

furnished a crystalline solid which was identi¬ 
fied as friedelim* (substance A): colourless 
needles from benzene-petrol, m.p. 250-52°, 
[a]^ “ — 30*5° ; 2 : 4-dinitrophenylhydrazone,, 

m.p. 298-300°. The identity was confirmed 
from mixed m.p. and superimposablc I.R. 
spectra. The benzene-chloroform (49 : 1, 
19: 1, 9: 1, 4: 1, 1: 1) and chloroform cluates 
yielded epifriedelanoF (substance B): colour¬ 
less plate.s from chloroform-alcohol, m.p. 281- 
82°, [a]^^ =-1-25*1°; benzoate, m.p. 250-52°, 
[a]^ = -h 28*2°. Confirmation of the identity 
was obtained from mixed m.ps., superimposablc 

l. R. spectra and identical colour reactions.. 

The chloroform extract wasi concentrated, 
diluted with ether and the resulting solution 
was sihaken with 5% sodium hydroxide when 
a precipitate separated at the interphase. This 
was filtered, dissolved in alcohol and decom¬ 
posed with acid. Dilution and removal of the 
alcohol under reduced pressure gave a solid 
which crystallised as colourless needles from 
absolute alcohol (substance C): m.p. 279-82°, 
[^]b= + 59*0° (pyridine); acetate, m.p, 281- 
82°, [a]^^ — -|- 72-3° ; methylester, m.p. 110- 

12°, = + 53*3°; acetate of methylester, 

m. p. 243-46°, [«] j, = + 68*0°. These properties 
indicated its identity with ursolic acid*^ and the 
identity was confirmed from mixed m.ps. The 
precipitate, obtained on neutralization of the 
alkali extract above, was treated with diazo¬ 
methane and the residue was chromato¬ 
graphed over neutral alumina when methyl 
ursolate was obtained. The result was con¬ 
firmed by preparation of acetylmethylursolate. 
The alkali-insoluble fraction was saponified 


ill 

and the unsaponifiable matter was treated 
with acetone yielding a solid deposit. 
This wasi chromatographed over neutral 
alumina. The petrol-benzene (19 : 1, 9:1, 

4:1) eluates gave friedelin. The benzene- 
chloroform (49 : 1) eluate gave a sub¬ 

stance, m.p. 176-77° (colourless plates from 
petrol, substance D); Liebermann-Burchard 
reaction: pink-violet-blue-green. The. 

benzene-chloroform (19 : 1, 9:1, 4:1, 1:1) 
and chloroform eluates yielded a shbstance, 
m.p. 215—16° (colourless nodules from benzene- 
petrol, substance E); Liebermann-Burchard 
reaction : pink. As the yields were poor, sub- 
stancesi D and E were not studied further. 

The methanol extract was concentrated under 
reduced pressure to a low volume, hydrolysed 
with 7% sulphuric acid and extracted with 
ether. The residue from the ether extract, on 
crystallisation from dilute alcohol, gave 
quercetin, m.p. 302-06° (substance F). This 
gave identical U.V. spectrum as authentic 
quercetin-5; penta-acetate, m.p. 195-97° (mixed 
m.p. undepressed). 

All rotations were taken in chloroform 
except where otherwise stated. 

The authors thank Prof, S. Rangaswami for 
his kind interest and Prof. L. R. Row for the 
I.R. spectra. 

Dept, of Pharmacy, K. Sambamurthy. 

Andhra University, M. Rajendra Babu. 

Waltair, October 16, 1969. 
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IN-VTTRO SENSITIVITY OF VIBRIO 
CHOLERAE BIOTYPE ELTOR TO 
CLIOQUINOL (ENTEROVIOFORM) 

Tetracycline has been proved to be valuable 
for the treatment of cholerai"-’^ and for chemo¬ 
prophylaxis. of household contacts of cholera 
patients.-* However, the high cost of the drug^ 
restricts its routine use in cholera-affected coun- ’ 
tries. Efforts have been made during the recent 
years to find out a cheaper substitute for the 
same. A laboratory evaluation of clioquinol 
(vioform) as a prophylactic agent against cho¬ 
lera has been reported.*'* The results of the 
study showed that Vibrio cholerce and its bio¬ 
type ElTor were inhibited by a relatively low 
concentration of the drug. It was suggested 
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that clicquinol may prove useful in the control 
of cholera epidemics by eliminating vibrio ex- 
cretors. A similar study has been conducted by 
Ghosh et alfi 

Present study -was intended to find out the 
sensitivity pattern of the vibrio strains isolated 
from the various parts of the country against 
clioquinol. 

Two hundred strains of V. cholerce biotype 
ElTor isolated from Delhi, Rajasthan, Uttar 
Pradesh and Madras during 1968 were included 
for the study. Vioform powder was kindly sup¬ 
plied by M/s. CIBA of India Ltd. Tube dilu¬ 
tion method of sensitivity testing was used 
following the technique of Finkelstein and 
Raungthum.-' ^ The powder was suspended at 
lOmg./ml. in absolute ethanol and heated tO’ 
solution in water-bath. Two-fold serial dilu¬ 
tions were made in peptone water. One drop 
of 18 hours peptone water culture of the test 
strains was used as inoculum. Results were 
read after overnight incubation at 37° C. Sub¬ 
cultures were made on Bile salt agar media to 
determine the vibriocidal concentration. 

Results of the study are shown in Table I. 


Table I 

Clioquinol sensitivity of V. cholerae hiotype 
ElTor minimum inhibitory concentration 


Source 

No. of 125 
strain 

62*5 

i^g- 

3L2 

15-6 

7*8 

3 9 
/^g 

Delhi 

96 . .. 

1 

15 

67 

11 

2 

Rajasthan 

14" 

.. 

2 

8 

4 

.. 

Uttar Pradesh 
(Lucknow) 

58 .. 


2 

18 

38 

•• 

Madras 

32 .. 

1 

2 

13 

16 

•• 

Total .. 

200 .. 

2 

21 

106 

69 

2 


Minimum inhibitory concentration ranged from 
3-9 to 62-5mg./mL The majority of the 
strains (175) were inhibited at concentration 
between 7*8 and 15-6mg./ml. The vibriocidal 
concentrations were either the same or double 
as that of vibriostatic concentrations. 

The results of the' study suggest that the 
vibrio strains isolated from different parts: of 
the country were sensitive to relatively low 
concentration of clioquinol. High vibriocidal 
activity, low cost and: absence of side effects 
make it ideally suitable for mass chemoprophy¬ 
laxis. However, the efficacy of clioquinol to 
eliminate vibrio excretors can be determined 
only after controlled field trials. The present 
study emphasises the need for such a field trial. 


National Institute of S. G. Mullick.'^' 

Communicable Diseases, S. N. Varma. 

22, Alipore Road, B. S. Misra. 
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DIEUTAMOEBA DOBELL! N. SP. 
FROM A LARVA OF DUNG BEETLE 

The investigation of the rectal contents of the 
common beetles Oryctes rhinoceros larvae, from 
Hyderabad, revealed the heavy infection of 
the parasite belonging to the genus Dicntarnceha 
Jepps and Dobell (1917). The infection wasi 
found in two out of twenty larvm and in all 
cases, the parasites were associated with other 
flagellates and ciliates. The present species is 
the first of this genus to bo recorded from the 
Indian insects. This is the second species to 
be described from this genus. 

The organism, in stained preparations, is 
round or elongated (Figs. 1, 2, 3 and 5). A 



Bigs, l 6. Figs. 1-2. Round forms with two nuclei. 
Figs. 3 and 6. Elongated forms with two nuclei. Fig. 4. 
Amoeboid form with single nucleus and pseudopodia*. 
Fig. 5. Elongated form with single nucleus. (All the 
drawings were made with the material fixed in Schaudnin’s 
and stained with hcematoxylin stain.) 

clear ectoplasm is enclosing a thickly granu¬ 
lated endoplasm with few vacuoles. Few 
individuals, with a slightly blunt pseudopodium 
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on one side of the body, are noticed (Figs. 4 
and 6). There are two nuclei in most of the 
individuals, with large round central or 
eccentric endoromes (Figs. 1-6). The endo- 
some is a compact mass, with a ring of small 
chromatin granules arranged in between the 
nuclear membrane and the endosome. Very 
few individuals appear to have only one 
nucleus with the same shape and structure 
(Figs. 4 and 5). Cysts are not seen. The 
body measures in length (8*5-33-5 a 0 
13-53 and width (8'5-16*0^) 11‘96/u while 
the diameter of round individuals in average is 
12-59/i. The average diameter of the nucleusi 
is 4-53/^ and of the endosome 2-30 ju.. 

The only complete description available of 
the species of this genus is that of Dientamoaha 
fragilis- described by Jepps and Dobell (1917). 
This species is small and measures 3*5 i«- to 
12-0in diameter. Each nucleus has a large 
endosome composed of granules of chromatin, 
loo'sely arranged, embedded in plastin and 
situated in the centre of the nucleus. Whereas 
the present amoeba is very big in size with its 
large nuclei. The endosomes are situated 
eccentrically or in the centre. In between the 
nuclear membrane and the endosome there is 
a ring of chromatin granules. 

By the comparison of the only known. 
Dientamoaha fragilis with the present amoeba 
of the insect, it is clear that the latter one is 
a new species. Therefore, it is proposed to 
name it as Dientamoaha dohclli n, sp. 

I am grateful to Prof. S. S, Qadri for his 
guidance and to Prof. S. N, Singh for the 
laboratory facilities. 

Department of Zoology, T. Bhaskar Hao. 
Post-Graduate Centre, 

Osnasnia Universi^T7 
^7^r^.T:gnl, A.P., April 4, 1963. 
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SOME COMMENTS CONCERNING 
HISTOCHEMICAL STAINING OF 
NEURONAL LIPOFUSCIN BY 
SILVER IMPREGNATION 

Of a great variety of histochemical methods 
available for staining neuronal lipofuscin, sil¬ 
ver diamminohydroxide impregnation tech¬ 
nique as devised by Nassar et aZ.i is the only 
one which has been claimed to selectively 
demonstrate that a lipofuscin granule is made 


il3 

up cf successive concentric layers which are 
probably chemically distinct. It was shown 
that the silver diamminohydroxide impregna¬ 
tion of potassium permanganate oxidised sec¬ 
tions stained the outermost layer of the gra¬ 
nule but its inner core was unstained, thus' 
giving it an appearance of a circle, whereas 
the similar silver impregnation of unoxidised 
sections stained only the inner core of the gra¬ 
nule, thus giving it an appearance of a solid 
dot having the outer layer as an unstained 
circular halO' around. The diameter of the 
circle was. found to be double that of the dot. 
It was, therefore, concluded that the silver im¬ 
pregnation of oxidised sections was a selective 
method for staining the granule’s chemically 
distinct outer layer which was found to remain 
unstained with all the other methods for stain¬ 
ing lipofuscin. These observations were limited 
to the study of the brain of man. 

The validity of this method for demonstrat¬ 
ing a concentric layered histochemical struc¬ 
ture in the lipofuscin granule has never been 
tested by subsequent workers, and also the 
validity of the idea of possible occurrence of 
such a concentric structural orientation of che¬ 
mical substances in the individual lipofuscin. 
granules has never been put to a critical exa¬ 
mination or review. 

During our histochemical work on the avian 
nervous tissues, staining of the neuronal lipo¬ 
fuscin by this technique in the avian brain 
showed results contrary to those obta^jned by 
Nassar et al.^ and Issidorides and Stanklin- in 
the human nervous tissues as described above. 
In the present work, the brain tissues of adult 
parrot (Psittacula krameri) were used. Brain 
tissues of rat were also used for comparison, 
Silver diamminohydroxide technique as given 
by Nassar et al.'^ was followed. Other methods 
considered relatively useful and selective for 
lipofuscin, viz., carbol fuchsin, paraldehyde 
fuchsin, periodic acid Schiff and acid phospha¬ 
tase methods wore also applied in parallel.^ ''’ 

Large number of argentophilic granules of 
lipofuscin were seen stained in the perikarya 
of the nerve cells and in the interneuronal 
structures. In the cerebral cortex, the nerve 
cells contained the granules which were clus¬ 
tered together (Fig. 1) while in the rest of 
the brain, the nerve cells mostly contained the 
dispersed granules (Figs. 2, 3, 4). The results 
of staining with other methods used in parallel 
showed that the silver staining procedure was 
mostly staining the neuronal lipofuscin gra¬ 
nules. Both procedures of silver impregnation, 
i.e., one including permanganate oxidation prior 
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to silver impregnation and the other omitting 
oxidation prior to silver impregnation, stained 
all the granules alike, i.e., dot like having a 
clear halo around (Figs. 3, 4) and this was 
true for all areas of the brain examined, viz., 
cerebral cortex, striatum, thalamus, cerebellum, 


of this method for cohspicuously staining tin* 
outer layer or halo of the granule, and thui- 
conclusively demonstrating the existence of 
two concentric layers of differing chemical 
compositions in the lipofuscin granules appear^; 
to be limited. 



FIGS. 1-4. Fig. 1. Section of the cerebral cortex of the brain of parrot (Psiifacu^a krameri) treated 
with silver diaminohydroxide impregnation procedure after potassium permanganate oxidation. Note the 
clustered granules in the perikarja of neurones, X 300 approx. Fig. 2. Section of the cerebellar cortex of the 
brain of parrot stained as in F'ig. i, Note the dispersed granules stained as solid dots having clear halo 
around, X 800 approx Figs. 3-4. Sections of some area in the brain stem of parrot. These tw'O sections 
were exactly adj icent. Fig. 3 depicts the results of unoxidised section impregnated, while Fig. 4 depicts the 
result of oxidised section impregnated similarly. In both sections the same granules took up the deposits of 
silver and were stained dot like with clear halo around each granule. Note darker staining in Fig. 4, X 
800 approx. 


medulla, etc. The diameters of the stained 
granules in the oxidised and the unoxidised 
preparations were found to be the same. Over¬ 
all brightness of the stained granules, how¬ 
ever, was more in the oxidised sections 
(Fig. 4). It was, therefore, clear that the per¬ 
manganate oxidation did not bring about any 
reversal of staining between the inner and 
outer layer of the granule, i.e., the outer clear 
halo seen around the individual granules in the 
unoxidised sections did not become stainable 
after oxidation. This is contrary to what was 
reported to have been noticed in the human 
pervous lipofuscin/’- and so the credited value 


It would be worthwhile to further considei" 
whether the clear halo seen around the stained 
granules in the light microscopic observations 
may be supposed to be representing an un*- 
stained, chemically distinct part of the gi"a- 
nule. In this context reported electron micro¬ 
scopic observations on the ultrastructure of 
the lipofuscin granules*^-would be of much 
significance, because electron micrographs do not 
at all show that there can be such type of 
layered structure present in the lipofuscin, 
granule. So, the clear halo around the stained 
granules may be considered more of an arti¬ 
fact or an optical effect than a real structure, 
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and the concept of concentric layered structure 
for a lipofuscin granule advanced on the basis 
of light microscopicail observations be regarded 
extremely doubtful. 

As the lysosome and lipofuscin granules are 
very much related*’’'^ and they may even be 
identical/*^ it would also be significant to note 
that recently Capanna et have stained the 
lysosomes in various tissues with silver hexa¬ 
methylenetetramine following oxidation of the 
tissue sections with sodium periodate and their 
published pictures of this study did not show 
the lysosomes stained as circles. These find¬ 
ings further support the present observations 
of the avian brain, and so how the clear halo- 
seen around the stained granules in the un¬ 
oxidised sections could take up a positive stain 
in the human nervous lipofuscin"^ peeds fur¬ 
ther examination. 

The author gratefully acknowledges his 
thanks to Prof. M. B. Lai, University of Luck¬ 
now, for the part of this work done at the 
Lucknow University, and to Prof. L. S. Rama- 
swami, for the present research facilities. 
Dept, of Zoology, Rameshwar Singh, 

University of Rajasthan, 

Jaipur (India), October 3, 1969. 
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ON THE OCCURRENCE AND 
SEASONAL DISTRIBUTION OF 
ACARTIA PLUMOSA T. SCOTT 
(COPEPODA : CALANOIDA)—A NEW 
RECORD FOR THE WEST COAST OF 
INDIA 

Acartia pluviosa was first recorded from the 
Gulf of Guinea by T. Scott in 1894 later from 
Salt Lakes, Calcutta, by Sewell in 19322 and 
from Sea of Japan by Brodsky in ISSO.'"* In 
plankton collections taken from the Cochin 
Backwater (Lat. 9° 58' N., Long. 17' E.) 
during 1968-60, this! species was found to 


occur in considerable numbers in January and 
February. From then onwards its numbers 
dwindled till it was totally absent in July and 
August. It started appearing again in Septem¬ 
ber, and in October and November the family 
Acartiidae in the plankton was represented by 
A. plumosa only. 

In collections taken from Fairway Buoy, a 
typically marine area about 3 miles west of 
Cochin Barmouth, this species was; found 
irregularly in negligible numbers. 

Size variation was noticed in those from the 
Backwaters ; larger specimens being found in 
October and November and smaller specimens 
during the rest of the year. 

5 IT mm. ^ 1-0 mm. (larger) 

$0*9 mm. cS 0-85 mm. (smaller) 

Salient ■ Features .—Small spines on the 
posterior corners of the 5th pedigerous seg¬ 
ment in both sexes. Caudal rami long in 
female, longer than the last urosome segment. 
3rd segment of the female fifth leg has a shelf- 
like projection in its proximal posterior part 
(Figs. 1 and 2). Scott’s illustration shows, a 
suture distal to this shelf and he refers to the 
part distal to this suture as ‘apical seta’. This, 
.suture is not present in this species and the 
'apical seta’ is the distal part of the 3rd seg¬ 
ment beyond the shelf. Brodsky (1950, Fig. 
299) shows no suture in this position. 




Figs. 1-3. .Acnriir p.hwio.m'W Scott. Fig. 1. Female 
fifth feet, anrerior view. Fig. 2. Female fi.tth feet, 
posterio-latsral view. Fig. 3. Male fi^th feet. 

A. sQUthwelli Sewell (1914),*^ A. chilkcensis 
Sewell (1919)''* and A. bilobata Abraham 
(1969)^^ were found together with A. plumosa 
in the plankton co-llcctions taken from Cochin 
Backwaters and Fairway Buoy. The last 
three species are referable to Steuer’s^ sub¬ 
genus Acanthacartia. General appearance of 
the males! of these four species is so similar 
that a correct identification is difficult without 
intensive study. There are three outstanding 
characters by which the male of A. plumosa 
can be distinguished from those of the other 
species : right fifth leg much longer than left; 
the spine on the midlength of the inner margin 
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of the last segment of left fifth leg is long 
and sfpinulose [Scott (1894) observed no spinules 
on. this spine]; the inner projection on the 3rd 
segment of the right fifth leg is roughly 
quadrilateral (Fig. 3), while that of A. south- 
welli is evenly rounded, that of A. chilkcensis 
has a distal process and that of A. hilobata is' 
bilobed. 

A systematic study of the family Acartiidse 
of Cochin Backwaters has enabled the author 
to record 11 species of this family so far. 

I am grateful to Dr. N. K. Panikkar for the 
encouragement given to me and to Dr. Bowman 
for critically going through this note. 

Indian Ocean Biological Saramma Ajbraham. 

Centre, 

N.I.O., P.B. No. 1913, 

Cochin-18. Kerala, October 14, 1969. 
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A REPORT OF CRASSULACEAN ACID 
METABOLISM IN EUPHORBIA 
CADUCIFOLIA HAINES AND ITS 
DIVERSITY 

The leafy spurge (Euphorbia caducifolia) 
shows morphological diversity.‘^ The physio¬ 
logical diversity in germination of seeds has 
also been reported in this species.^^ The diver¬ 
sity is also seen in the leaves, which are fleshy 
and caducous. These leaves are sour and the 
sour taste does not appear to be equal in the 
leaves of different individual plants, thus indi¬ 
cating a diversity in the accumulation of acids. 
The phenomenon of diurnal fluctuation of acid¬ 
ity in the succulent leaves of Bryophyllum, 
termed crassulacean acid metabolism, is also 
exhibited by all those non-succulent plants 
which possess high concentration of organic 
acids.^’-' Investigations on E. caducifolia, which 
is probably the only species in this genus to 
have sour leaves, showed only accumulation of 
acids in them. For the present study, two 
things have been kept in view : first, how far 
the acid metabolism of this species stood com¬ 
parison with the crassulacean type, and second, 
the diversity with regard to the metabolism 
of acids in different individual plants. 

Samples were collected from two individual 
plants, one with small lanceolate (S) and the other 
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with large rounded (L) leaves. The plants were 
specially cultivated in pots for this purpose. 
The acidity of leaves was expressed in terms 
of titrable acid number (T. A. N.). For this, 

1 g. of fresh leaves were weighed, extracted in 
50% alcohol and then in distilled water. The 
filtrate was titrated against N/50 CO^-free 
NaOH using methyl red as indicator. The 
volume of NaOH required to neutralise the 
acid present in 1 g. of fresh leaves is expressed 
as T.A.N. 

As the values of T.A.N. indicate only a mea¬ 
sure of total acidity, changes in the different 
acid constituents in the leaf were observed by 
ascending paper chromatography. The solvent 
system of n-butanol : formic acid : water 
(10 : 3 : 10) was used for this purpose. Ammo- 
niacal silver nitrate (equal parts of 0-1 N 
AgN 03 and 0-1 N NH^OH, prepared freshly) 
was used as the spraying reagent.- The leaf 
extract for spotting a chromatogram was pre¬ 
pared by digesting 1 g. leaf sample with 10 ml. 
of 70% alcohol. Different reference solutions 
of ascorbic, citric, fumaric, malic, oxalic, suc¬ 
cinic and tartaric acids were placed to serve 
as standard on the chromatograms. 

For sugars (monosaccharides), the leaves 
were extracted in 80% alcohol with subsequent 
clarifi’cationa in lead acetate and disodium 
hydrogen phosphate.^ pH was determined ’ by 
an electronic pH meter. All the above-men¬ 
tioned estimations for fully mature leaves in 
the month of September in case of two selected 
plants (S and L) during the day arc given in 
Table I. 

Chromatograms; of leaf extracts showed the 
changes in the different acid constituents in 
leaves to be mainly malic and citric. Follow¬ 
ing points become evident from Table I. 

1. T.A.N. is highest in the leaves after the 
period of night darkness in the early morning. 

2. Total acid percentage increases during 
the dark period and is maximum early in the 
morning which reaches a minimum in the even¬ 
ing. 

3. pH values of the leaf changed during the 
day hours. 

4. Among the carbohydrates, only mono-' 
saccharides were detected, which were maxi¬ 
mum in the evening and minimum early in 
the morning after the darkness of the night. 

5. Both malic and citric acids appeared to 
be utilized during the day hours' in sunlight 
and their concentration was maximum after 
the dark period of the night. 
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Table I . i 

Fluctuations in T.A.N.. percentages of total acids and mo7iosaccharides, and pH in jhe 
Leaves of E. caducifolia during the day for two individual plants S and L . , 

12 Noon‘- 8-0 12 N6-0 



S 

L 

S 

L 

S 

I. 

S 

L , 

T.A.N. 

. 0-8 

1-0 

4-2 

4*6 

3-2 

2-9 

0-3 

0-4 

Total acids 

0*06 

0-06 

0-26 

0-29 

0-20 

0-18 

0*19 

0-02 

pH 

. 6‘4 

6*3 

G-2 

5-0 

5-2 

5-2 

6-2 

5-9:. 

Monosaccharides 

2-70 

.. 

1-35 

-- 

4-05 

2-70 

6-76 

4-06 


*'■ Samples from natural and dark conditions, 
.8*0 a.m., Samples from’' ' collected at 12 Noon, 

6. In the leaves of plant S citric acid seemed 
to be utilized by the forenoon and there was 
no trace of it by the evening. 

7. Oxalic acid appeared to be constantly 
present throughout in both the individual 
plants. 

8. There has been a great diversity among 
all the values in the two plants selected for 
the present study, although they belong to the 
same taxon. 


Samples after keeping plants in artilicril dnrkness till 
Sainplfcs from ccll^.cted at l)*0 p.m. 

Acrodiciys satwalekeri sp. nov. (Figs. 1->7) 
This fungus produces effuse, light blackish- 
brown to black colonics on the substratum,. 
Mycelium is partly superficial or partly im¬ 
mersed in the substratum, reticulate, sub¬ 
hyaline to dark brown, branched, septate, 
smooth-walled, 2-8-3-6 (i thick. Conidiophorcs 
originate laterally and singly or in groups of 
2-3 from this mycelium, straight, erect or 
.slightly flexuous, brown to dark brown at base 


The author wishes to express his sincere 
thanks to Prof. Dr. K. M. Gupta, for facilities 
and encouragement, and to Messrs. K. D. 
Sharma and D. D. Chawan, for their assistance 
in different analytical work. 

Botany Dept., David N. Sen. 

University of Jodhpur, 

Jodhpur (India), October 3, 1969. 
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A NEW ACRODICTYS FROM INDIA 

Ellis^ proposed Acrodictys with A. bambusi- 
cola as type, and in addition described nine 
species under it to take in a dematiaceous 
form producing conidiophorcs singly or in 
groups forming at apex conidia as blown-out 
ends with transverse and longitudinal septa in 
which the conidiophorcs proliferate through the 
scar to form another conidium at a higher 
level. Later Ellis-added three more species 
to it. In this communication a new Acrodictys 
is described collected by the author during the 
studies on the Hyphomycetes of Hyderabad. 



Figs. 1-7. Acrodictys sal'waleheri sp. iiov. (from ' typt; 
material V.V.C.B.L. No. 782J. Fig 1. C’onidiophor<f; with 
young conidium. Figs. 2-6. Conicliophorca with coiddia. 
Fig. 6. Proliferated conidiophore. Fig. 7. Conidia with 
ba'-'al cell. 

while the upper part is usually paler, smooth- 
walled, 0-3 septate. 25* 2-36 /x long, 3 - 6 - 7 - 2 /x 
broad at base and upto 3-6 ^ broad in the 
apical region. The conidiophorc proliferates 
terminally, 1-3 proliferations were observed. 
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Conidia are formed singly at the apex of the 
conidiophores, after the first conidium has 
fallen the conidiophore proliferates through the 
scar and forms another conidium at a higher 
level. Conidia are dark blackish-brown and 
opaque, smooth, oval to subspherical consisting 
of numerous (15-25) transverse and longi¬ 
tudinal septai (cellular constitution observed in 
young conidia, in maturity become dark, 
appearing as a large 1-celled conidium), not 
constricted at the septa, 21*6-32*5long, 
18 - 25 - 2 M thick in the broadest part (18/i 
aeross). The basal cell is protruding, cylindri¬ 
cal, truncate at base, often much paler than 
the rest of the spore and measures 1-8-3*6 m 
long, 2 ^ broad. 

The above fungus comes nearer to Acrodictys 
erecta (Ell. & Ev.) M. B. Ellis, in having 
oval to subspherical dark conidia on erect, 
proliferating conidiophores but differs in 
having many-celled conidia, short conidio¬ 
phores,, and in their dimensions. Therefore, it 
is described new as Acrodictys satwalekeriy 
named after Dr. S. D. Satwaleker, former 
Principal, Vivek Vardhini College. 

Type collected on old unidentified stems from 
Nizamabad on 5-10-1968 Coll. D.R, V.V,C.B.L. 
No. 782. 


Acrodictys satwalekri sp. nov. 

Coloniae effusae, fuscee vel atrae. Mycelium 
partim superficiale et partim immersum, ex 
hyphis ramosis, septatis, subhyalina vel pallide 
brunnea, 2* 8-3 *6^ crassis. Conidiophora 
singula, ex lateribus hypharum oriunda, erecta, 
recta vel flexuosa, brunnea vel atro-brunnea, 
levia, 0-3 septata, 25-2-36 longa, 3*6-7-2/i 
crassa, apicem versus ad 3 * 6 attenuata, per 
usque, ad 3 proliferationes successive elongas- 
centia. Conidia singula, primo in apicc 
conidiophori et dein proliferationis cuj usque 
successivse oriunda, ovalia vel subsphcerica, 
pallide brunnea, vel atro-brunnea, levia. 
septis 15-25 transversalibus et longitudinalibus 
praedita, 21*6-32*5 m longa, 18-25-2^ crassa: 
cella basilaria apallide brunnea, basi truncata, 
1 - 8-3 • 6 At longa, 2 crassa. 

Sincere thanks are due to Dr. M. B. Ellis, 
Mycologist, C.M.I., England, for providing 
literature and to Mr. P. S. Rao, Principal, 
for facilities. 

Department of Botany, Dev Rao. 

Vivek Vardhini College, 

Hyderabad, A.P., India, March 12, 1969. 
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REVIEWS AND NOTICES OF BOOKS 


Sources of Quantum Mechanics. Edited with 
a Historical Introduction by B. L. Van Der 
Waerden. (Dover Publications, Inc., New 
York), 1968. Pp. xi + 430. Price $3.00. 

This Dover edition, first published in 1968, 
is an unabridged republication of the work 
published in 1967 by North-Holland Publish¬ 
ing Co., Amsterdam. Reprinted by special 
arrangement with North-Holland Publishing Co. 

Although Max Planck’s famous lecture of 
1900 gave quantum theory its essential form, 
the theory as he stated it was just the begin¬ 
ning. In this book, Professor van der Waerden 
collected 17 early papers which developed 
quantum theory into the form in wtiich we 
know it. These papers appeared from 1917 to 
1926, and were written by many of the leading 
physicists of the early 20th century. 

The collection begins with Einstein’s “On 
the Quantum Theory of Radiation,” an illumi¬ 
nating derivation of Planck’s, lhaw. Other 


important early papers by Ehrenfest, Bohr, 
Born, Van Vleck, Kuhn, and others prepared 
the way for the “turning point" in quantum 
mechanics. This crucial step is expressed in 
Heisenberg’s paper “Quantum-Theoretical Re¬ 
interpretation of Kinematic and Mechanical 
Relations.” 11 of the 17 papers in the collec¬ 
tion are reproduced unabridged. C. V. R. 


Plant Physiology, By R. M. Delvin. (An East- 
West Edition.) (Van Nostrand Reinhold 
Company, New York, London, Toronto. Mel¬ 
bourne-Affiliated East-West Press Pvt. Ltd., 
New Delhi-3.) Pp. xi + 564. Price Rs. 16*50. 

A book on plant physiology is a specialized 
work in a generalized field. An introductory- 
book on this subject therefore presents the 
author with the difficult problem of making- 
sure that the student is as aware of the wood 
as he is of the trees. The author has achieved 
thhs by devoting the first eight chapters to' the- 
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fundamental processes of physiology, illustrat¬ 
ing his remarks with examples drawn from 
the' plant kingdom. A chapter on the trans¬ 
location of sugars then forms a natural bridge 
to three chapters on the photosynthetic pro¬ 
cess and photosynthetic structures, in which 
Prof. Delvin presents a clear account of con¬ 
temporary theory well documented by refer¬ 
ences to the literature. This is followed by 
an e'xtensive treatment of mineral metabolism, 
nitrogen metabolism, and hormones, with 
chapters on photoperiodism, vernalization, and 
dormancy. The extensive bibliography which 
terminates each chapter gives an opportunity 
for reading assignments on the organization 
of seminars. 

The book is richly illustrated and there are 
numerous references at the end of most of the 
chapters furnishing sources of more detailed 
information to the student. The price is very 
reasonable. ■ C. V. R. 


Breeding Asian Field Crops. By J. M. Poehl- 
man and D. Borthakur. (Published by Ox¬ 
ford and IBH Publishing Co., Park Hotel 
Buildings, 17, Park Street, Calcutta-16"), 
1969. Pp. 385, Price Rs. 18. 

This book is a revision and adaptation of the 
well-known book, Breeding Field Crops, by the 
first author published in U.S.A. for use in Ame¬ 
rican Universities for undergraduate students 
of agricultural colleges. Although widely used 
elsewhere also, many of the cxiimplos in this 
original edition do not apply in the tropical 
climates where crops and crop varieties are 
vastly different, and where agriculture is less 
developed and less mechanized. The revised 
edition, concentrates on the principles, proce¬ 
dures, and problems in the breeding of field 
crops in the south and south-east A.sia. Practi¬ 
cal examples have been chosen fx’om local agri¬ 
culture wherever possible. 

The first few chapters arc devoted to the 
necessary fundamentals of the botany of field 
crops, general principles of genetics, and the 
methods and techniques of breeding. Then in 
separate chapters the breeding of each of the 
following crops is dealt with in detail : Wheat, 
Rice, Maize, Sorghum, Millets, Cotton. Sugar¬ 
cane, Potato, Jute, Tobacco, Pulses, Oilseeds 
and Forage Crops. The last chapter deals with 
seed production practices. The book is amply 
illustrated. 


Besides its primary use as a text-book on 
plant breeding for students and teachers of 
agriculture, it will serve as a reference book 
for plant breeders wmrking in the field. In th,e 
present context of the ‘'green revolution” wit¬ 
nessed and talked about much the book should 
appeal to the interested layman also. Dr. B. C. 
Pal and Dr. M. S. Swaminathan have written 
Forewords to the publication. A. S. G. 


Chemical and Botanical Guide to Lichen 
Products. By Chicita F. Culberson. (The 
University of North Carolina Press, Chapel 
Hill, U.S.A.), Pp. 628. Price $12.50. 

The known lichen products include hundreds 
of compounds many of which are restricted to 
the lichens. Renewed research activities have 
been witnessed during the past decade on the 
chemistry, taxonomy, and physiology of these 
symbiotic organisms. In the present context 
this new publication will be welcomed by all 
workers in this field. 

The book presents a useful guide to the vast 
and widely scattered literature on the subject. 
The book is in five chapters. After the intro¬ 
ductory first chapter the second chapter des¬ 
cribes the nature of lichen products, their bio¬ 
genesis, and their relationships to the products 
of non-lichen-iorming fungi. Chapter III lists 
some 300 lichen constituents with physical 
data, chemical structures, and annotated 
references. Chapter IV gives a summary of 
the occurrence of the compounds in the genera 
of lichens. The last Chapter V lists the occur¬ 
rence of about 2000 species, varieties, and forms 
of lichens. 

The book is an invaluable aid to botanists, 
chemists, and medical rcs'earchers. 

A. S. G. 

Books Received 

British Ecological Society Symposium No. 9 — 
Ecological Aspects of the Mineral Nutritiou 
. .of Plants. Edited by I. H. Rorison, (Blackwell 
Scientific Publications, 5, Alfred Street, 
Oxford, OXI 4 HB, England), 1969. Pp. xxi 
484. Price £ 5.0.0. 

Introduction to the Chemistry of Life—Organic 
Chemistry. By H. D. Embree. (Addison- 
Wesley Publishing Co., Reading Mass), 1969. 
Pp. xi -f 208. Price 35 sh. 

The Grammar of Mathematics. By L. K. Durst. 
(Addison-Wesley Pub., 11, Hills Place, London 
W. 1), 1969. Pp. xi-}-178. Price 46 sh. 
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THE NEW MALADY OF COFFEE IN SOUTH INDIA 
V. AGNIHOTHRUDU 

Technical Adviser^ RalUs India Limited, 6 A, Cunningham Road, Bangalore-^l B 


TS there a new malady of coffee ? Perhaps 
^ there is. Table I gives, the acreage of 
Arabica Coffee and the crop in tonnes from 
the Mysore State in the last 8 years, which is 
apparently stagnant. 


Table I 

Arabica coffee acreage and yields in 
Mysore State 


Year 

Acreage 

Yield 

1960-61 


33,0 3 

1961-62 

., 


1962-63 

1,14,712 

26.752 

1903-64: 

1,IU.U28 

32.»,7l 

1 fH-65 

1,26,040 

33,165 

liC)-66 

1,29, 74 

31,704 

19«6 t7 


33.. 00 

1907-68 

1,26,317 

31.570 

The crop for 
tonnes. 

1969-70 is iiluly to be around 30,000 


With the greater care and attention now 
being bestowed on coffee plantations from 1950 
onwards, together with the increased acreage 
and the considerably large stand of high yield¬ 
ing station selections (30% or more of Arabica) 
a great increase in the crop is naturally 
expected. In 1960-61 the Arabica crop was 
33,073 tonnes. The crop on average for the 
last seven years is, only about 30,000 tonnes. 
The 1966-67 is a bumper year for the coffee 
crop, which totalled 76,000 tonnes, of which 
33,500 tonnes was Arabica for Mysore and 
Coorg. Though this is a record crop, the 
Arabica contribution is about the same for 
1960-61 and 1964-65 seasons, in spite of the 
complement of high yielding station selections 
being more by at least 15,000 to 16,000 acrcs.^ 

From observations conducted over several 
years we find the death of leaves one or two 
nodes below the terminal bud as the leading 
symptom of the new malady. 

There are many types of die-back in coffee- 
Overbearing die-back, leaf disease die-back, 
hot and cold, Lyamungu die-back, Top die- 
back and Elgon die-back. Of these Elgon die- 
back has certain striking similarities with the 
new malady. The one characteristic feature 
of Elgon die-back2 is the death of nodal and 
inter-nodal tissues usually several nodes from 
the apex. This appears to be the basic 
characteristic of the die-back seen in Mysore 
also. In the case of Elgon die-back no parti- 
€*ular association between the death of leaf and 


the initiation of a nodal lesion has been noticed, 
but, at least on occasions it does occur and in 
Mysore more often than not this is the case. 
Thorold considered this as a form of carbo¬ 
hydrate deficiency and was able to ameliorate 
it to a certain extent by providing adequate 
shade. But, Dr. J. C. F. Hopkins (in Hit.) , the 
then Director of the Commonwealth Mycologi- 
cal Institute in the U.K., observed plenty of 
starch reserves in the affected twigs and iso¬ 
lated a strain of Colletotrichum which pro¬ 
duced the perfect stage, Glonierclla clngulata 
(Stonem,) Spauld. et V. Schrenk, in culture. 
The same fungus occurs in South India also. 
Nutman et al. (1966 in Hit.) found that strains 
of Colletotrichum which caused coffee berry 
disease could invade a branch tissue and pro¬ 
duce symptoms like those of Elgon die-back, 
but, as these strains are not isolated from 
Elgon die-back occurring regions or from a 
locality Which is free from coffee berry disease, 
it is doubtful whether the coffee berry disease 
strain is the natural cau.^'e of the die-back. 

A whole gamut of the following rym])tom.s has 
been described for the new malady of Coffee 
in South India. 

(1) Death of the terminal bud or loaves on 
tertiary system of branches (new year-' crop¬ 
ping wood). (2) Blackening of the petiole on 
one or more funclicnal Ic'aves ir iieilly on one 
side of the node. (3) Melformal'on of new 
flush like cr'nklo leaf reimrled from Kc'nya-* 
(loc. cli). (4) Nodes get tw'g cIosc'f towards 

the top of branch('S. (5) From the a])ove nodes 
numerous new Jalerahs ari.* o giving a fan- 
ilhapcd appearance. Tho”e growths v,re l^rittle. 
(6) Abortion of the inimary ..and some axiffary 
buds. (7) Goo’c noclcing of the tertiary 
branches.. (8) Brown ,to b’aek dis"'o]oration. of 
the pith with or without cell disorgnnisati'an. 

(9) Scorching of the flower-buds and blo.s;om. 

(10) The non-development or uneven develop¬ 
ment of bennes. (11) Chloro'-is of the func¬ 
tional leaves. 

The obvious charaictcrislic of the new malady 
as stated earlier is the death of a node ,and 
this localisation of symptom very strendy >\ig- 
ge'^ts the entry of a pathogen particularly 
through the leaf base and/or leaf scar. 

In microscopic preparations of ’ the twig 
marked decay of pith was, ob.^erv^d . althpu^f^ 
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the twig for all external purposes was healthy. 
This suggests that the onset of the condition 
took place perhaps before the external symp¬ 
toms are manifested. In some instances the 
water-conducting tissues are plugged with gum 
and tyloses both of which are associated wi^h 
wound reaction. Die-back is present almost in 
all places where Arabica is grown, but, it 
would appear that it is less on plantations of 
rust-resistant coffee and worst on old coffee 
which generally suffers from heavy defoliation, 
due to leaf disease. 

Any cultural practices which increase the 
stored nutrients of the coffee bush relative to 
the crop level can be expected to ameliorate 
the die-back. The increase in food reserves 
can be brought about by judicious cultural 
methods that might tend to increase the leaf 
complement on the trees and/or by lengthen¬ 
ing of the life of the coffee leaves themselves. 

Table II 

Percentage occurence of colletorichum 
coffeanum 



Dead 

plants 

Plant parts 
apparertly healthy 


Surface 
sterilized / 

Surface 
'^3 sterilised 

Surface 
net sterilized 

Root 

Nil 

Nil 

Nil 

Twi^(iiiteraode) 

14 

Nil 

22 

Twig (nole) .. 

7S 

3 

19 

Larr.ioa 

IS 

Nil 

38 

Petiole 

64 

Nil 

27 


In our studies we have isolated Colletotri- 
chum coffeanum Noack from plant parts both 
surface sterilised and surface not sterilised. 

From Table II it will be clear that the 
roots are free from the fungus. In dead 
twigs, Colletotrichum is the predominant 
fungus that has colonised. Its presence on 
surface sterilized nodes of apparently healthy 
plants would mean that the fungus is in a 
latent phase and its occurrence in the lamina 
and petiole of apparently healthy plants not 
surface sterilized would mean that the fungus 
is an important member of the phyllosphere. 

For all practical purposes apart from trying 
to discover the causative agents it might be 
worthwhile to concentrate more on the control 
measures at this stage. 

It is true that nowadays more than 2 fungi¬ 
cidal sprays are necessary to keep coffee bush 
in good health. It is not because any pheno¬ 
menal increase in the crop returns are achieved 
by these sprays, but, purely to prevent pro¬ 
gressive deterioration of the bushes in affected 


areas. The increased number of sprays are not 
because the planters have become fastidious 
about the standards of health of their coffee 
bushes', but they are afraid of an unknown 
condition in coffee which they fear is with¬ 
holding their crops. Planters are above all be¬ 
coming aware of the need to spray selections 
also although they may not get the leaf dis¬ 
ease to the same degree as the old eolTee. They 
feel that a copper spraying does them good. 

It has always been intriguing to see small 
holdings not suffering from ravages of the new 
malady, which may be due to thorough drench¬ 
ing of the bush by Bordeaux mixture (800- 
1,000 gallons per acre). 

In our observations we have seen that there 
is heavy sporulation of fungi particularly 
Colletotrichum with the first showers in April/ 
May period. In order to reduce the initial 
inoculum a pre-blossom spray in March was 
advocated on the results of our trials and this 
seems to have considerably improved the 
health of the bushes. Recent work b.v Hocking 
(1966)4 on the general role of Colic to trie) itwi 
coffeanum other than the coffee berry disea.se 
strains indicated that the fungus isl confined 
to colonisation of dead, moribund tissues with 
sporadic active parasitism, under some local 
conditions. Any recommendations on disease 
control should be based on the consideration of 
economics particularly in the light of present 
trends of increasing costs of labour, manure, 
pesticides, etc. For example in the coffee leaf 
disease it is necessary to know to what level 
the rust should be controlled to prevent cron 
losses of economic importance. The low volum(‘ 
spraying tedhniques now employed even in 
East Africa have not reduced the leaf diseas<^ 
to the same extent as could be achieved by Iht^ 
conventional high volume sprays, but, there' 
even at 20 gallons per acre, the rust is as low 
as 20% or even lower. From the dosage 

response curves it is evident that considerably 
higher concentrations than what are generally 
used may be necessary to achieve a really 
higher degree of control. The leaf disease 

control in India, it is true, leaves much to be 
desired. How many estates in Mysore are able 
to achieve a 50% control of the leaf disease ? 
May be none. The best of the estates are pro¬ 
bably achieving 30 to 40% and the others: 
hardly 20% control on their old cojffee. 

With reference to coffee berry disease, the 
work done by Wallis and Firmanreveals that 
the volume of spray did not affect greatly 
the deposit retained on tne branch surfaces. 





March 20 ^1970 ] hom Melt on Equiatomic Aluminium-Cermamu'fn Alloy 123 


Branches were able to retain upto 250 ml. 
copper per sq. meter and it is considered that 
a volume equivalent to 100 gallons per aicre 
would provide the greatest margin of safety 
to compensate for inaccuracies in application. 
In East Africa there have been reports of in¬ 
creased coffee berry disease with increasing 
number of spraya which may be due to in¬ 
creased leaf retention creating favourable 
microclimate for the multiplication of the 
pathogen. 

Insufficient application, wrong timing and 
dosage, all these invariably result in a 
disease incidence greater than on trees which 
have not been sprayed at all. Strange as it 
might appear this is nevertheless true. Maybe 
this is a result of retention of infected leaves 
with heavy source of inoculum, which other¬ 
wise would have normally fallen. In India 
the close spacing of coffee and the forgotten, 
practice of pruning make leaf disease control 
extremely difficult and perhaps ineffectual. The 
following few SiUggestions deserve critical 
reconsideration as far as the new malady is 
concerned: 

(1) Establishment of the causative agent 
and its life-cycle. 

(2) What is the optimum time, quantity of 
copper to be put in ? Maybe 3 full 
sprays arc necessary, the first being a 
pre-blossom one, 

(3) It may be necessary to increase the 
number of spraying to 4 to 5 as the 
residual effect of copper formulations 
wear off in 3 to 4 weeks, A clearer 
picture can emerge only when we have 


decided upon the optimum spacing of 
the bushes. Trials are necessary to find 
if the degree of leaf retention has any¬ 
thing to do with the freedom from the 
new malady. 

(4) Protection of leaves from the ravages 
of pests such ais thrips at a time when 
bushes which have suffered heavy de¬ 
foliation or bushes which have' been 
heavily pruned are recovering. 

(5) Manorial requirements of coffee under 
different conditions to offset the dis¬ 
advantages of heavy carbohydrate drain 
during an acute leaf disease incidence 
or heavy crop or both. Apart from mere 
soil analysis data the need for plant 
analysis is stressed. 

(6) The need for a thorough investigation 
of optimum shade requirements for coffee 
in different districts in South India and 
a reassessment of the necessity of 
pruning bushes on individual merit as 
a corrective sanitation, practice. 
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IMPACT OF QUENCHING FROM MELT ON EQUIATOMIC 
ALUMINIUM-GERMANIUM ALLOY 

C. SURYANARAYANA and T. R. ANANTFIARAMAN 
Department oj Metallurgy, Institute of Technology, Banaras Hindu University, Varanasi-G 

Abstract 

Rapid solidification of equiatomic aluminium-germanium alloy is shown to result in the 
formation of a new non-cquilibrium. intermediate phase that can be indexed on the basis- of 
a large tetragonal cell (a^ 14-98 A, c = .16 *03 A, c/a^ 1-070) with a possible 208 atoms. 

The structure of this phase is discussed in relation to the equilibrium f.c.c. solid solution. 

Introduction' crystalline as well as amorphous phases, in 

Q uenching of liquid metals and alloys at various binary and ternary systems. This 

extremely high cooling rates (10" to 10« technique, generally referred to as ‘liquid quen- 

deg.c/sec) has been shown to lead to the for- ching, splat quenching’, or ‘splat cooling', has 

mation of a large number of new intermediate been found very effective in filling up gaps m 

phases, supersaturated solid solutions and micro- metaUurgical equilibrium diagrams, which 

% 
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according to the well-known Hume-Rothery 
Rules for alloying should contain electron com¬ 
pounds at certain fixed electron concentrations 
per atom* A number of such Hume-Rothery 
compounds have been synthesized in many of 
the noble metal systems and a large number 
of reviews^ are presently available on non¬ 
equilibrium phases obtained by quenching from 
the melt. 

The aluminium-germanium system is a simple 
one featuring a eutectic reaction at 424° C. 
and 30-3 at.% Ge. The maximum solid solu¬ 
bility of Ge in A1 is 2-8 at.% at the eutectic 
temperature and Ge has been reported^ to dis- 
slove a maximum of 0*93 at.% A1 at 575° C., 
i.e., well above the eutectic temperature. Pre- 
decki et al.^ reported briefly on the formation 
of a complex unidentified phase in a rapidly 
solidified Al-30 at.% Ge alloy. The structure 
of this phase has been shown by us^ to be tetra¬ 
gonal with a=13*03A, c = 12*04 A and c/a=: 
0*924. A similar structure has very recently 
been reported by Ramachandrarao and Anantha- 
ramanS for a non-equilibrium phase obtained 
by splat-cooling a Au-27 at.% Ge ailloy. 

We report here on the formation of another 
intermediate phase in the Al-Ge system, which 
occurs on subjecting an Al-50 at.%o Ge alloy to 
rapid solidification. 

Experimental Procedure 

The equilibrium Al-Ge alloy was prepared 
in the same way as described earlier.^ After 
melting the alloy, it was given a homogeniza¬ 
tion anneal in vacuum at 300° C. for 120 hours. 
The technique of rapid quenching from, the melt 
has been described earlier." In the present 
investigation it consisted of loading 20-50 mg. 
of the alloy into a graphite crucible with a 
nozzle below, which was preheated with the 
aid of a resistance furnace to 700° C., about 
60° C. above the liquidus temperature for 
the alloy. The molten droplet of the alloy 
was then shot onto a highly polished copper 
substrate kept at room temperature by means 
of a shock wave generated by the rupture of 
a mylar diaphragm with argon gas at a pres¬ 
sure of 5001b./sq. in. The resultant products 
were very thin foils of varying thickness and 
could be easily removed from the substrate by 
gently tapping the latter. The whole process 
does not seem to introduce any plastic defor¬ 
mation in the sample. In some regions, the 
foil was thin enough (< 1000 A) for direct 
electron ^microscopic examination. 

X-ray specimens could be prepared by stick¬ 
ing .flakes of the quenched alloy onto a glass 


fibre with the help of ‘Quick Fix’. Debye- 
Scherrer photographs were recorded in a 
Philips 114*6 mm. diameter camera with nickel- 
filtered CuK^ radiation - 1*54051 A). 

The interplanar spacings were arrived at from 
an average of 3 or 4 readings, each recorded 
after applying correction for film shrinkage. 

Table I 

Observed and calculated sin-O values for the 
non-equilibrium phase in alu^ninium-SO 
at.% germanium alloy 

Structure : Tetragors-l 

Lattice parameter : 5 = 14*98 il — V 13 

16*03 A Ci 4 
= 1*070 


hkl 

sin“0c;\l. 


sin“^1obs. 

lobs. 

040 

0-0423 


0*0433 

vvw 

133 

021 

0*0473 1 
0*0475 i 


0*0l74 

w* 

042 

0*0515 


0-0514 

vw 

240 

0*0529 


0*0545 

s 

115 

0*0631 


0-0631 

vvw 

333 

0-0684 


0*0661 

w 

151 

0*0711 


0-0726 

ms 

440 

0*0846 


0*0846 

s 

117 

0*1186 


0*1172 

w 

064 

0*1322 


0-1333 

vvw 

460' 

0*1375 


0-1385 

vw 

371 

0*1557 


0-1652 

vw 

028 

0-1586 


0*159B 

vw 

446 

0*1679 


0*1677 

vw 

373 

464 

0*1742 

0*1745 

i 

j 

0-1738 

vw 

266 

0*1890 

) 

0*1882 


2 S2 

0*1891 

i 

vvw 

119 

0*1926 


0*1957 


571 

0*1980 

1 

vw 

480 

0*2116 


0*2124 

vvw 

284 

0*2169 


0*2169 

vvw 

664 

0-2274 


0*2266 

ms 

068 

0*2433 

1 



177 

2*2456 

\ 

0*2466 

vvw 

484 

0*2486 

j 



680; 0, 10; 0 

0*2645 

1, 

J 

0*2679 


377 

0*2667 

ms 

359 

0*2773 

) 

J 

0*2787 


773 

9-2800 

w 

4, 10, 0 

0*3C68 

1. 

0*3087 


577 

0*3091 

] 

vvw 

088 

0*3173 


0*3178 

vvW 

288 

0*3279 

1 

0*3295 


197 

0*3302 

j 

VVW 

668 

0*3385 

i 

) 

0*3391 


880 

0*3386 

vw 

46, 10 

0*3688 

\ 

0*3662 

VVW 

04,12 

0•3754 

1 

0*3759 


884 

0*3756 

i 

VVW 

688 ; 0, 10, 8 

0*4125 

) 

0*4115 


28, 10 

0*4145 

j' 

VVW 

s=strong; 
vw=very weak; 

ms— medium strong; 
vvw = very very weak. 

w = weak; 
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Experimental Results 

The X-ray powder photographs revealed a 
large number of extra reflections, along witli 
comparatively weaker reflections from the 
equilibrium Ge solid solution. Some of the 
extra reflections were diffuse, but reliable esti¬ 
mates of interplanar spacings could be arrived 
at by taking several readings from different 
films. All the extra reflections could be satis¬ 
factorily indexed on the basis, of a tetragonal 
unit cell with a rr 14*98 A, c = 16*03 A and 
c/a = 1*070. Table I brings out the good 
agreement between the observed and calculated 
values of sin-Vy for this new structure. Only 
the first thirty reflections along with their 
intensities are recorded in this table. 

The extra reflections due to the new phase 
disappeared completely after .short annealing 
treatments at 300° C. and the X-ray patterns 
reverted to those from a mixture of the two 
equilibrium phases. 

Discussion of Results 

The present investigation has again brought 
out the tremendous potentiality of the splat¬ 
cooling, technique in producing new inter¬ 
mediate phases in alloy systems. The structure, 
reported here pertains to the second non¬ 
equilibrium phase so far discovered in the Al- 
Ge system, the first one being the phase 
reported by us earlier. 

Just like the earlier tetragonal structure 
reported for the Al-3() at.% Go alloy,'^ the 
present structure may also be considered as 
related to the parent Al-solid solution (Fig. 1). 
The face diagonal of the rectangle obtained b.y 
stacking three f.c.c. unit celLs, in one direction 
and two f.c.c. unit cells in a direction per¬ 
pendicular to the same may be taken to con¬ 
stitute the ‘a’ parameter of the tetragonal unit 
cell (i.c.,, The "c’ para¬ 

meter is approximately four times the f.c.c. 
lattice parameter (i.c., 4a,It is 

clear from Fig. 1 that reflections characteristic 
of the f.c.c. structure (i.c.,, all odd or all even 
indices) may be expected to predominate, if not 
occur exclusively. Table I shows, in fact, that 
the f.c.c. extinction rules arc strictly followed. 

Assuming that the new tetragonal structure 
displays the same packing efficiency as the f.c.c. 
solid solution, its unit cell made up of 52 f.c.c. 
unit cells (->/ 13 X V X expected 

to contain (52x4), i.e., 208 atoms per unit 


cell. On this basis the mean atomic volume 
for this structure works out to 17*3 A,**^ which 
is almost identical with the extrapolated 
atomic volume (17*4 A*0 for a hypothetical 



Fig. 1 . Formation of the large tetragonal unit cell of 
the new Al-Ge phase with — '\/13«i,cc and Cxet — 
4<7jrcc horn 52 unit cells of the f.c.c. solid solution. 


f.c.c. Al-50 at.%' Ge alloy.It is worth recall¬ 
ing in this connection that such an assump¬ 
tion on close packing has successfully explained 
the structural characteristics of not only the 
Al-Ge phase reported by us earlier,but also 
ciuite ai few non-equilibrium phases in the Ag- 
Ge and the Au-Gc systems.^ 
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SIMILAR SOLUTIONS OF COMPRESSIBLE LAMINAR BOUNDARY LAYER 
EQUATIONS FOR AN AXISYMMETRIC BODY 


GIRISHWAR NATH 

Department of Applied Mathematics^ Indian Institute of Science, Bangalore 


Abstract 

Similar solutions of the steady laminar viscous compressible fluid at the stLii^uiation p-oint 
of an axisymmetric blunt body have been studied taking into account the variation of tbe 
produa of density and viscosity across the boundary layers. The effect of this variation on 
skin friction and heat transfer is appreciable. The skin friction coefficient increases but the 
Nusselt number decreases as the total enthalpy at the wall increases. 


1. Introduction 


where 


irpHE solutions of the steady laminar viscous 
compressible boundary layer equations in 
the stagnation region of the two-dimensional 
and axisymmetric bodies have been obtained 
by Cohen and Reshotkoff Levy,^ and Li and 
NagamatsUjS taking the product of density and 
viscosity as constant across the boundary layer. 
Kemp et alA have considered the above prob¬ 
lem in the presence of dissociation when the 
wan is highly cold. 

In the present analysis, the solution of the 
same problem is obtained without imposing 
any restriction on the variation of the product 
of density and viscosity, the total enthalpy at 
the wall, and the Prandtl number. The velo¬ 
city and the total enthalpy are obtained by 
numerically solving the two coupled non-linear 
ordinary differential equations. Further, the 
skin friction coefficient, the Nusselt number, 
and the various characteristics of the boundary 
layer are also obtained. 

2. Formulation and Solution of the 
Problem 

Vye shall consider the supersonic viscous flow 
in the axisymmetric stagflation region of a 
blunt bcdy. It is, assumed that the flow is 
steady, laminar and axially symmetric. In 
addition, the fluid is perfect and the wall of 
the boundary is not very cold. With these 
assumptions, using the notations of Ref.,^ the 
governing equations due to similarity require¬ 
ments can be expressed as : 


(.cry 


(? 

-r) -0 

(1) 

/c > 

1 +f9' = 

u,- 

Id 


(2) 

with the 

boundary 

conditions : 


f (0) = 

= f (0) = 

0; 

f loo) = 1 


a ( 0 ) = 

~ 9tc j 


£f (oo) = 1 

(3) 


^ ^ 2S ^ 
Uq CiS 


and prime denotes differentiation with respect 
to y}. 

At the stagnation point, 
i3 = i and = 0. 

1(5 


The density and viscosity are given by : 


Pe . 
P 


T 




,X-! 


C4J 


where X is constant and T is tihe absolute tem¬ 
perature. 

The numerical solution of the coupled equa¬ 
tions (1) and (2) with boundary conditions 
given by equation (3) was carried out on 803, 
Elliot Computer using Runge-Kulta-Gill 
method for /j=0-5, = 0, P =0*72. 

XrzO-5, rr: 0-2 and 0*6. The velocity anci 
the total enthalpy profiles arc given in Fig. 1 
and C in Fig. 2. f (rj) and g{r}) increase, but 
C decreases as g,„ increases. If the present 
results are compared with the correspondinit 
results of Ref.i, it can be seen that and 
which determine the skin friction and heat 
transfer respectively are reduced due to the' 
variation of p g. in the boundary layer. 


3. Skin Friction, Heat Transfer and Otheh 
Boundary Layer Characteristics 
The skin friction coefficient, C^, at the sta^^- 
nation point can be expressed as : 


C/ 

where 




(rn 



is the Reynolds number, du^/dx is the velocity 
gradient at the stagnation point in the inviscid 
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Table I 

Skin friction coefficient^ nusselt nurtiber^ and other boundary layer characteristics 





P = 0-5, 

C 

II 

! o 

'"w 

11 

o 

•-.1 

11 

o 




Sxo 

fxo 


C, (R„)' 

N«/(R„.)5 

D 

M 

E 

E 

0-2 

0*6 

0-3404 

0*6615 

0-1S53 

0-1519 

2-1905 

2*4155 

1.6377 

0.8951 

0-02G5 

0*4.555 

0.5071 

0-4173 

0*7900 

0*0601: 

O..'^707 

0.2716 


flow, and is the kinematic viscosity at the 
edge of the boundary layer. 



0 0.5 1-0 1-5 2-0 2.5 30 3.5 4.0 4-5 

h 

FJG. 1. Velocity and total enthalpy distributions. 


where 



K and Cp are conductivity and specific heat 
respectively and they are taken as constant 
across the boundary layer. 

The dimensionless displacement, momentum, 
enthalpy-defect and energy thicknesses are 
expressed respectively as : 

oo oo 

D = J (g-f) d.?; M = J f ( 1 -f) drj ( 7 ) 
0 0 

oo OO 

E = / f (1 - g) d^ ; ^ - J f (1 - r-) dv 
0 0 

The skin friction coefficient, the Nusselt 
number, the displacement, momentum, en¬ 
thalpy-defect and energy thicknesses are given, 
in Table 1. The skin friction coefficient and 
the displacement thickness increase, but the 
Nusselt number, momentum enthalpy-defect 
and energy thicknesses decrease as the total 
enthalpy at the wall increases. 

4. Conclusions 



0 0-5 1-0 1.5 2-0 2-3 3-0 3.5 4-0 


n 

FIG. 2. Variation of (/o/.<.)/(wilh rj. 

Similarly, the Nusselt number, N^ , can be 
written as : 


N u _ 2^_ dio _ 

“ gr (t - 


( 6 ) 


1 . The Nusselt number, the displacement, 
and energy thicknesses, are much more sensi¬ 
tive to the change in the total enthalpy at the 
wall as compared to skin friction coefficient, 
momentum and enthalpy-defect thicknesses. 

2 . The cJfiect of the variation of the product 
of density and viscosity on the skin friction, 
coefficient and the N|usselt number is quite 
appreciaible. 
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FRUITING PLANTS FROM IN VITRO GROWN LEAF TISSUE OF RAUVOLFIA 

SERPENTINA BENTH. 

G. C. MITRA AND H. C. CHATURVEDI 
Tissue Culture Laboratory, National Botanic Gardens, Lucknow 


C OMPLETE studies involving embryoid and 
plantlet differentiation in in vitro grown 
tissues and their rearing up to complete plants 
in potted soil are very few. So far, such studies 
have been made with carroU’- and tobacco*^"'* 
only. We now report, the raising of fruiting 
plants of Rauvolfia serpentina Benth., a 
perennial. 

The leaf callus explants grown on a modified 
Murashige and Skoog’s^ agar medium, under 
controlled conditions of light, temperature and 
humidity,~ showed the best differentiation of 
organized bodies in those cultures receiving 
kinetin (0*5mg./l.), or adenine or adenine, 
sulphate (both 10 mg./l.) along with either 
casein hydrolysate (500 mg./l.) or yeast extract 
(200 mg./l.) and in presence of coconut milk 
(10% v/v). The pH of the media were 
adjusted to 5-5. However, these substances 
when even used singly were found effective, 
but to a much lesser extent. The presence of 
2, 4-dichlorDphenoxyacetic acid was deleterious 
to organogenesis in every case. 

Two ontogenetic pathways were observed in 
the regeneration of plants from leaf callus, 
namely, (1) the adventive embryogenesis in which 
some of the stages of zygotic embryogenesis were 
recapitulated and (2) the differentiation of the 
bipolarized meristematic nodules in which the 
shoot aind the root-growing points were estab¬ 
lished on their two poles (Fig. 1,A, B). These 
two types of regenerants were formed from 
meristemoids which occurred as isolated pockets 
of meristematic cells in the same proembryo- 
genic tissue. The earliest stage in the differ¬ 
entiation of a regenerant that could be noticed 
was a twelve-celled meristemoid (Fig. 2). 
The other organized bodies differentiated in 
cultures included roots, shoot-buds and certain 
malformations. 

The regenerants on transfer to fresh nutrient 
agar, of the same composition, grew into 
pl^ntl^t^l When they produce^ 3 to 4 pairs 


of leaves and a good root system was formed, 
they were taken out from aseptic nutrient agar 
cultures, washed thoroughly in running tap- 
water and subsequently cultured in an in¬ 
organic nutrient solution (modified Knop’s .solu¬ 
tion). Plantlets regenerated from leaf callus- 
(Fig. 3, A) and seedlings raised from cultured 
excised embryos (Fig. 3, B) of R. serpentina 
looked exactly similar in their root and shoot 
systems. The plants were later transplanted 
into potted soil (sand and fsoil 1:1) with 
added nutrient solution. Finally, the growing 
plants were transplanted into manured soil in 
pots and placed under field conditions ; where 
they grew normally and vigorou.sly. And in 
about a year’s growth they, like seed-plants, 
produced flowers only (Fig. 4, A), but during 
subsequent flushes of flowering, fruits were 
also formed (Fig. 4, B). Thus, it is quite safe 
to conclude that the tissue-plants were normal 
in every respect. 

This study has demonstrated the possibility 
of getting a large number of genetically identi'- 
cal plants from a small lump of tissue for clonal 
propagation of R. serpentina by tissue culture 
technique. 

The authors express their sincere thank.s to 
Dr. L. B. Singh, Director, National Botanic 
Gardens, for his kind intcrcsit in the present 
investigation. 
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LETTERS TO THE EDITOR 


ENANTIOMORPHISM IN HYDROGEN 
PEROXIDE, THE SIMPLEST 
DISSYMMETRIC MOLECULE* 

The X-ray analysis of the structure of hydro¬ 
gen peroxide was reported by Abrahams, Collin 
and Limpscomb^ and a more detailed analysis 
including the lo-cation of hydrogen atoms using 
neutron diffraction technique was reported by 
Busing and Levy/^ This confirmed that the 
molecule is essentially non-planar with a Co 
symmetry and a dihedral angle of 89° ± 2°. 
The molecule of hydrogen peroxide is of consi¬ 
derable interest from the point of view of 
rotational isomerism since it may be considered 
to be the simplest dissymmetric molecule which 
can show conformational isomerism, a fact, 
which the author feels, is not adequately 
emphasized in the normal literature. It is 
simplest in the sense that it contains the mini¬ 
mum number of atoms namely four. The only 
other type of molecule which could compete 
with hydrogen peroxide is perhaps substituted 
ammonia namely NXYZ, where X,Y,Z are sub¬ 
stituents' all different from each other. But 
HoOo, may be considered simpler than NXYZ 
sdnce', in order to show isomerism, the latter 
requires all the four atoms to be of different 
species while in the former only two species 
are present. 

The optical inactivity of H2O2 at room tem¬ 
perature is due to the relatively small rota¬ 
tional energy barrier namely about 1 to 2kcal./ 
mole, and hence both isomers will be in equal 
proportions. To be able to isolate the isomers, 
the value of the energy barrier for rotation 
around single bonds, is required to be of the 
order of 20 kcal./mole or more.^ It is however 
ofv interest to note in this, connection that in 
the solid crystalline state H^Oo takes up the 
non-^centrosymmetric and enantiomorphous 
space group3'7 P4i2^2 (or P4^2;j^2) which 
clearly shows that only one particular species 
of rotamer exists in the lattice. The fact that 
it takes up the space group 'P^i2^2 also shows 
that the two enantiomeric crystalline forms 
should exist. A reference to literature'*’^’^^ 
shows that no speclfiic observation on this point 
seems to have been made. Crystals may also 
be expected to show optical activity since it 
is uniaxial and the pxj^gens relatively 

|pr|e pdarisabilltj^, ' .. 


A further interesting aspect of its structure 
is the possibility of establishing the absolute 
configuration of the crystal structure which 
will yield the absolute conformation of the 
molecule, i.c., the helical sense, and this will 
yield particularly valuable correlation with its 
optical activity in the solid state. 

This possibility has been considered by us, 
using the X-ray anomalous dispersion tech¬ 
nique,2 since, recently even with light elements: 
such, as oxygen, determination of absolute confi¬ 
guration has been achieved successfully.^ How¬ 
ever, in the case of H^Oo the ‘hon-anomalous 
scatterer’’ namely the hydrogen is of rather 
very low scattering power and the possibility 
of detecting the difference in intensity of the 
Bijvoet pairs looks rather remote. For in¬ 
stance using the co-ordinates of Busing and 
LevyS and using Afo" = 0-028 (Zach,ariaseni<n 
the maximum value of the Bijvoet ratio. 

r i (H) - I 
I (H3 + I 

2 J 

turns out to be about 1% for a few reflections. 
The accuracy, attainable with the available 
diffractometers, makes it unlikely that the effect 
could possibly ba detected. 

It may be remarked in this context that a 
somewhat similar case of enantiomorphism in 
the solid state for a dissymmetric molecule was 
pointed out sometime ago by Robertson^^ in the 
case of ammonium oxalate, where the oxalate 
ion in that particular structure lacks the T 
and m symmetry and the crystal takes the non- 
centrosymmetric space group P23^2i2j. It may 
be noted that the oxalate ion normally has a 
plane of symmetry but in the particular struc¬ 
ture mentioned above it becomes dissymmetric 
due to rotation of one of the COO- planes with 
respect to the other around the C-C single 
bond resulting in a dihedral angle of about 
27°. This has been attributed to the influence 
of the NH^^ ion which has a strong hydrogen 
bonding tendency. The case of hydrogen per¬ 
oxide discussed here may be considered even 
simpler than the oxalate ion in ammonium 
G-xalate since in the former the entire crystal 
structure is based purely on the single species 
of the dissymmetric molecule, not needing any 
ptlier iws or ^oup^, 
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Finally, it may be remarked that the possible 
existence of rotational isomers in disulphides 
and related compounds has earlier been consi¬ 
dered,^ and in fact some of the crystals contain¬ 
ing such structures take up enantiomorphous 
space groups.-"* Although the dissymmetry in 
these structures is similar to that of H^Oo, 
these are obviously more complex structures. 

Morphological and other optical studies on 
H^Oo crystals are being undertaken and the 
results will be reported in due course. 

I would like to thank Professor S. Swami- 
nathan and Dr. R. Ganesan and Prof. G. N. 
Ramachandran for helpful discussion, and 
Mr. K. K. Chacko for assistance in calculations. 
Centre of Advanced R. Srinivasan. 
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X-RAY CRYSTALLOGRAPHIC DATA 
ON VERATRILPHTHALIDE, Ci7Hi404 
'Veratrilphthalide (C17H14O.J) with stereo¬ 
chemical formula (I) crystallizes as slightly 
elongated plates. When examined under the 

cH-cf N_Qcn, 

II \_/ 

y\/ ^ \ 

\) 

polarising microscope, the crystals show straight 
extinction parallel to the long edge which 
corresponds to the crystallographic axis of 
7*98 A. The unit cell constants were deter- 
jmined taking Laue, pgigillation^ rot^tjop and 


Weissenberg photographs and were found to be 
for a triclinic system; 

a ~ 14-33 It 0-03 A; b = 15-30 ± 0-03 A; 
c = 7-98 ± 0-02 A; a = 119° 56' ; ^ = 104° 14' ; 
7 = 94“ 36'; = 1-30^ gm./ml. ; = 

1-30 gm./ml. (for Z = number of asymmetric 
units in the cell = 4); Also the volume V = 
1431-70 A-L 

It is, therefore, established that in the triclinic 
unit cell there are four molecules present. We 
have ruled out the possibility of a face-centred 
cell (either A, B or C) from the indexing on 
normal and upper level Weissenberg photo¬ 
graphs. 

A powder photograph was taken on a 
Philips powder camera of 57-3 mm. radius. 
The various powder lines occurring on the 
photograph with their indices on the basis of 
the unit cell constants quoted above and their 
relative intensities will be found in Table I. 
As there are four formula units present in one 
unit cell, in all probability the space group is 
Pi with two formula units of form¬ 

ing the asymmetric unit. 

No further structural work is proposed to be 
undertaken by us on this crystal. 

Table I 

X-ray diffraction 'powder data for 
veratrilphthalide 

diA) d(l) 


I/Il- 

Obs. 

Calc. 

hid 

I/Ir 

Obs. 

Calc. 

hU 

9 

S-347 

8-353 

no 

12 

3-379 

3-372 

400 

6 

7-621 

7-570 

ij 1 



3-325 

320 

100 

6-824 

6-825 

lOl 

47 

3-180 

3-196 

140 

35 

G-G.^1 

6-649 

2T0 



3-108 

040 

24 

6-118 

6-083 

1 Tl 

35 

3-05S 

3-0.59 

I3l 

17 

5-809 

6-796 

121 



3-093 

2:U 

20 

5-445 

5-459 

210 

9 

2-7.34 

2-704 

131 

29 

6-253 

5-233 

101 

9 

2-600 

2-698 

500 

24 

5-054 

5-015 

22I 

3 

2-64") 

2-64G 

125 

47 

4-796 

4-787 

211 

2 

2-437 

2-443 

231 

29 

4-623 

4-658 

13l 



2-423 

022 



4-595 

310 



2-464 

113 

71 

4-277 

4-263 

030 

2 

2-388 

2-304 

163 

71 

4-138 

4-144 

111 

6 

2-329 

2-348 

123 



4*166 

320 

6 

2-182 

2-190 

l32 



4-173 

131 

2 

2-158 

2-175 

003 

15 

3-930 

3-900 

310 



2-133 

060 



3*907 

121 

3 

2-044 

2-045 

103 

47 

3-781 

3*788 

221 



2-057 

113 



3*767 

132 

2 

1*985 

1*980 

132 

20 

3-700 

3*729 

141 



1*975 

013 



3-684 

021 





29 

3-489 

3-491 

3 22 
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THE BAND SPECTRUM OF GERMANIUM 
MONOIODIDE 

Whereas a large number of band systems of 
the spectra of diatomic germanium fluoride, 
chloride and bromide molecules have been 
known, the spectrum of germanium monoiodide 
has not been known till recently. Oldershaw 
and Robinson^ studied the absorption spectrum 
5300 4800 


Gel molecule. For some of the bands with 
high V' values on the short wavelength side, 
the germanium isotopic effect has been detected. 
By analogy with similar band systems observed 
in the other homologues GcCl-, GeBr*^, SiP 
and Snh'’ molecules the transition involved in 
the emission of this new band system may be 
identified as — X ^ meflecuh'. 

4500 




FIG. 1 


of germanium monoiodide employing flash 
photolysis technique and reported a discrete 
band system in the ultraviolet region. In the 
course of our recent investigations on the 
halide spectra of IVA group elements .a 
characteristic emission band spectrum attri¬ 
butable to germanium monoiodide molecule has 
been discovered in the visible region. The 
spectrum has been observed by exciting a 
mixture of germanium metal and iodine 
vapours by a R.F. discharge from a 1 K.W. 
oscillator. The colour of the discharge is light 
yellow. Spectra recorded on Hilger 2-Prism 
Glass’-Littrow and Fuess spectrographs revealed 
a series of red degraded bands extending from 
6000-^. 4500. Figure 1 is the reproduction of 
the spectrum in the region k 5300-X 4500 recorded 
on the Fuess spectrograph. The wave-num¬ 
bers of some of the prominent bands together 
with their vibrational assignments are shown. 
All these bands are analysed as belonging to a 
single system whose vibrational quantum 
formula is derived as follows : 

(u', V") = 19566*9 d- 151*2 (i;'i) — 0*44 

+ i-)- 

- 245*5 (u" -f -^)+ 0*50 
-f i)-^ 

The near equality of the vibrational frequency 
= 246*1 cm.'i for the ground state as deter¬ 
mined from the absorption work by Oldershavv 
and Robinson with the value we" = 245*5 cm.-i 
obtained in the present- work supports the view 
tb^t the emitter of this visible system is the 
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LEAD FLUORAPATITE, Pbio (PO,)„ F, 
The lead apatites arc a group oC inorganic 
compounds which can be rcpre.sonted by tlic 
general formula. Pb,„(PO.,),; Z. when; Z ‘ Br , 
Cl', F- or OH'. They have the lu-xagonal 
structure with space group P6;j/m(C|,^/i.). 

A new method of preparing lead (luorapa- 
tite, PbjdtPO^),. which has proved quile 
effective is. reported here. The formation of 
this compound was described by Merkcr and 
Wondratscheki who prepared it by sintcHng 
stoichiometric amounts of lead pho.sphate, 
PbgtPO^)^,, and lead fluoride, PbF., at 600“ C 
in platinum tubes. , The unit cell" dimension.s 
were given as: a =9-76 A, c=7-29A, and 
c/a = 0-746. 

The lead, fluorapatite of this investigation 
was prepared by using stoichiometric quantitie.s 
of KoHPO^, NaF, and Pb‘(CH 3 COO)o. All 
chemicals were pf laboratory grade and were 
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THE BAND SPECTRUM OF GERMANIUM Gel molecule. For some of the bands with 
MONOIODIDE high v' values on the short wavelength side, 

Whereas a large number of band systems of "the germanium isotopic effect has been detected, 
the spectra of diatomic germanium fluoride, By analogy with similar band systems observed 
chloride and bromide molecules have been in the other homologues GeCl-, GeBr^^ Sil^ 
known, the spectrum of germanium monoiodidc and Snl-"’ molecules the transition involved in 
has not been known till recently. Oldershaw the emission of this new band system may be 
and Robinson! studied the absorption spectrum identified as A-^^— X^ of the Gel molecule. 
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FIG. 1 


of germanium monoiodide employing flash 
photolysis technique and reported a discrete- 
band system in the ultraviolet region. In the 
course of our recent investigations on the 
halide spectra of IVA group elements .a 
characteristic emission band spectrum attri¬ 
butable to germanium monoiodide molecule has 
been discovered in the visible region. The 
spectrum has been observed by exciting a 
mixture of germanium metal and iodine 
vapours by a R.F. discharge from a V K,W. 
oscillator. The colour of the discharge is light 
yellow. Spectra recorded on Hilger 2-Prism 
Glass'-Littrow and Fuess spectrographs revealed 
a series of red degraded bands extending from 
^ 6000-X 4500. Figure 1 is the reproduction of 
the spectrum in the region ^ 5300-^ 4500 recorded 
on the Fuess spectrograph. The wave-num¬ 
bers of some of the prominent bands together 
with, their vibrational assignments are shown. 
All these bands are analysed as belonging to a 
single system whose vibrational quantum 
formula is derived as follows : 

^ (v\ V") = 19566-9 + 151*2 t)~0-44 

+ ^)- 

- 245-5 (v" -f 1)4-0-50 
(1!" + i)-. 

The near equality of the vibrational frequency 
0 ) 6 " ~ 246-1 cm.-!- fQj- -the ground state as deter¬ 
mined from the absorption work by Oldershaw 
and Robinson with the value = 245 • 5 cm.-^ 

obtained in the present- work supports the view 
thpt tjif emitter pf tjiis visible systern is the 
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LEAD FLUORAPATITE, Pbio (P04)o F, 
The lead apatites are a group of inorganic 
compounds which can be represented by the 
general formula Pb,„(P 04 )„ Z., where Z = Bry 
Cl , F~ Or OH'. They have the hexagonal 
structure with space group P 6 ..j/m(C,i-h). 

A new method of preparing lead fluorapa- 
tite, Pbj^fPO^),. which has. proved quite 
effective is- reported here. The formation of 
this compound was described by Merker and 
Wondratscheki who prepared it by sintering 
stoichiometric amounts of lead phosphate, 
Pb.,(P 04 )^, and lead fluoride, PbF^, at 600° C. 
^u. platinum tubes. The unit cell dimensions 
were'given as: a = 9-76 A, c=7-29A and 
c/a'= 0-746. 

The lead fluorapatite of this investigation 
was prepared by using stoichiometric quantities 
of K 2 HPO 4 , NaF, and PbCCHgCO'O),. All 
chemicals were of laboratory grade and wer^ 
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used as supplied. A solution of K^HPO.t 
(1*^0 gm./lOO ml.) was mixed with a solution 
of NaF(0*14gm./50ml.). This ■ mixed solu¬ 
tion was added dropwise to a continuously 
stirred solution of Pb(CH-^COO )2 (5-40 gm./ 
IGOml.). The temperature of the reacting 
mixture was held at 100° C. The stirring was 
continued for about 2\ hours and the lead 
fluorapatite which had formed was removed by 
filtration, washed with distilled water, and 
dried at 100° C. The proposed reaction is 
shown below : 

OK.HPO.^ + 2NaF -f IQ Pb (CHaCOO). -> 
Pb“^(P04)(;F.> H- 12 CH.J COOK -f ‘ 2 
COONa = 6 CH.J COOH. 

The compound starts . decomposing above 
400° C., but it does not melt completely upto 
1021° C. It is insoluble in water and several 
known solvents but very slightly dissolves in 
nitric acid. Analysis : calculated for Pb|,>(P 04 ),j 
Fo; Pb = 77*30%, PO 4 = 21*27%. Found: 
Pb = 77*25%, PO 4 = 21 * 16 %. 

Infrared spectrum was run from 400 to 
1200 cm.""* on Perkin-Elmer 337 Infrared 
spectrophotometer using KBr pellets. Major 
peaks in the spectrum were : 530, very strong, 
560 very strong (J^.^PO/-), 935 to 1,065 very 
strong, broad (*^"). 

The X-ray powder diffraction pattern was 
taken on a CGR (France) instrument in a 
Seeman-Bohlin camera using CoKa radiation, 
(X 1*77892 A). The powdered apatite and 
small amount of calcite used as an internal 
standard were thoroughly ground in an agate 
mortar and spread over a mount of polystyrene 
foil. The following lattice constants resulted 
from the cell based on the space group C^.-h : 
a =9*77 A, c = 7*30A and c/a = 0*747. The 
results of measurements clearly show that the 
lead fluorapatite prepared by this process is 
identical with that synthesized by the method 
of Merker and Wondtratschek."* 

I thank Office National de V Azote (France) 
for financial support. 

Ecole Nationale Vijay Mohan Bhatnagar/’' 
Superieure de Chimie, 

Departement de Chimie Inorganique, 

Chaire de Chimie-Physique, 

38 rue des 36 Fonts, 

Toulouse-31, France, August 11, 1969, 


* Present Address : Department of Chemistry, The Uni¬ 
versity of New Brunswick, Fredericton, New Brunswick, 
Canada. 
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SYNTHESIS OF 3-METHOXY-7-AMINC 
FLAVONES AS POTENTIAL 
BACTERICIDES 

Geiger and Con^ and Kamoda and Ito“ h:\ 
shown that « : y-J-unsaturated ketones ex hi) 
bacteriostatic activity. Bacteriostatic action 
a : y?-unsaiturated ketones has been found 
increase with the introduction of halo/gen a: 
hydroxy substituents.''"** Since 4 -amino sa 
cylic acid is well known for its anti-tuberciil 
properties, 7-amino flavone was prcpai’ed u: 
found to inhibit the growth of Mycobact,erii 
tuberculosis.^* Subsequently, a number 
7-amino flavones were prepared in our labor 
tories and tested for their bacteriostatic ac 
vity." The synthesis of amino and ha logo 
substituted flavonols has, therefore, been tak 
up with a view to test their bacteriosla 
activity. 

Condensation of p-acetamino-o-hydro 
acetophenone with benzaldehyde, 2 -metho> 
2 : 4-dimGthoxy, 3 : 4-dimethoxy, 2 : 4-dichU>3 
and 2 ^-chloro benzaldehydes in 30% aciiu'O 
alcoholic KOH led to the formation of the <*<5 
responding chalcones, (I) in' 80%) yield. 'I' 
chalcones on subjecting to Algar-Flyn-Oxid 
tion (A.F.O.)-"* gave the corresponding 7-ae( 
amino-3-hydroxy flavones (II) in better yi<'l 
at room temperature rather than at O'’ C. T 
flavonols thus obtained have been methylat 
(III) and hydrolysed using 10%> alco.ho 
hydrochloric acid to obtain the correspondi 
7-amino-3-methoxy flavones (IV). . The c*<)i 
pounds synthesised together with their 
ing points are listed in Table I. 



All the compounds listed in Table I ha 
been tested for their activity against BacdU 
coll, and Staphylococcus aureus using the tu 
dilution method.*' None of them showed ac 
vity against S. aureus but exhibited activ 
against E. coU at a concentration of 10,000 dil 
tion. Of these, 2'-hydroxy-4'-acetamino ch; 
cone and 3-hydroxy-3’~4'-dimethoxy-7-ac< 
fimin? flavone yv'ere active 1,00,000 dilutr 
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ND SPECTRUM OF GERMANIUM 
MONOIODIDE 

a large number of band systems of 
ra of diatomic germanium fluoride, 
and bromide molecules have been 
le spectrum of germanium monoiodide 
)een known till recently. Oldershaw 
isoni studied the absorption spectrum 


Gel molecule. For some of the bands with 
high u' values on the short wavelength side, 
the germanium isotopic effect has been detected. 
By analogy with similar band systems observed 
in the other homologues GeCl-, GeBr^, Sil^ 
and Snr“* molecules the transition involved in 
the emission of this new band system may be 
identified as A X ^ of the Gel molecule. 
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FIG. 1 

inium monoiodide employing flash 
technique and reported a discrete 
2 m in the ultraviolet region. In the 
our recent investigations on the 
>ectra of IVA group elements a 
Stic emission band spectrum attri- 1. 

■ germanium monoiodide molecule has ^ 

overed in the visible region. The 

has been observed by exciting a 3. 
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t red degraded bands extending from 
iOO. Figure 1 is the reproduction of 
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me of the prominent bands together 
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bands are analysed as belonging to a 
stem whose vibrational quantum 

derived as follows : 

') = 19566-9 + 151-2 (u' + l)-0-44 
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r equality of the vibrational frequency 
1 cm.-i for the ground state as deter- 
n the absorption work by Oldershaw 
son with the value = 245*5 cm.-^ 

1 the present- work supports the view 
mitter of tjiis visible system is tho 


Oldershaw, G. A and Robinson, K., Trans. Faraday 
Soc., 1968. 64. 2256. 

Babii Rao, K. and Haranath, P. B. V., J. Phys. B., 
1969, 2, 1080. 

— and —, /. P/iys. B., 1962, 2, 13^5. 
Lakshminarayana, A. and Plaranath, P. B. V., 

1969, 38, 136. 

Adinarayana Murty, A. and Haranath, P. B. V., 
ydid., 1969, 38, 211. 


LEAD FLUORAPATITE, Pbio (P04)o F, 
The lead apatites are a group of inorganic 
compounds which can be represented by the 
general formula* Pb|()(PO ^)<5 where Z = Br , 
Cr, F- or OH”. They have the hexagonal 
structure with space group P6.j/77i (C<;-h). 

A new method of preparing lead fluorapa- 
tite, Pb-,,>(P 04 )(. Fm, which has proved quite 
effective is. reported here. The formation of 
this compound was described by Merker and 
Wondratscheki who prepared it by sintering 
stoichiometric amounts of lead phosphate, 
PbgCPO^)^, and lead fluoride, PbFo, at 600° C. 
in platinum tubes. The unit celf dimensions 
wer^ ■ given as : a = 9 • 76 A, c = 7 • 29 A, and 
c/a =3 0-746. 

The lead fluorapatite of this investigation 
was prepared by using stoichiometric quantities 
of K 2 HPO 4 , NaF, and Pb'CCHgCOOo. All 
chemicals were Pf laboratory grade and wer^ 
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used as supplied. A solution o£ KoHPO.j 
(1-^0 gm./lOO ml.) was mixed with a solution 
of NaF(0-14 gm./50 ml.). This mixed solu¬ 
tion was added dropwise to a continuously 
stirred solution of Pb(CH^COO )2 (5-40 gm./ 
IGOml.). The temperature of the reacting 
mixture was held at 100° C. The stirring was 
continued for about 21 - hours and the lead 
fluorapatite which had formed was removed by 
filtration, washed with distilled water, and 
dried at 100° C. The proposed reaction is 
shown below : 

6 K.HPO 4 + 2 Nar -f- 10 Pb (CH,jCOO)o -> 
Pb“^)(P04)(;F.> -f 12CH.J COOK + 2 
COONa = 6 C% COOH.' 

The compound starts . decomposing above 
400° C., but it does not melt completely upto 
1021 ° C. It is insoluble in water and several 
known solvents but very slightly dissolves in 
nitric acid. Analysis : calculated for Pb^^/PO.^),; 
Fo; Pb = 77-30%, PO.^ = 21-27%. Found: 
Pbrz 77-25%, P 04 = 21-10%. 

Infrared spectrum was run from 400 to 
1200 cm.'i on Perkin-Elmer 337 Infrared 
spectrophotometer using KBr pellets. Major 
peaks in the spectrum were : 530, very strong, 
560 very strong (^^.tPO.j*^-), 935 to 1,065 very 
strong, broaid (*'.^P 04 ‘^’). 

The X-ray powder diffraction pattern was 
taken on a CGR (France) instrument in a 
Seeman-Bohlin camera using CoKa radiation, 
1-77892 A). The powdered apatite and 
small amount of calcite used as an internal 
standard were thoroughly ground in an agate 
mortar and spread over a mount of polystyrene 
foil. The following lattice constants resulted 
from the cell based on the space group : 
a =9-77 A, c = 7-30A and c/a = 0-747. The 

results of measurements clearly show that the 
lead fluorapatite prepared by this process is 
identical with that synthesized by the method 
of Merker and Wondtratschek.'* 

I thank Office National de V Azote (France) 
for financial support. 

Ecole Nationale Vijay Mohan Bhatnagar.- 
Superieure de Chimie, 

Departement de Chimie Inorganique, 

Chaire de Chimie-Physique, 

38 rue des 36 Fonts, 

Toulouse-31, France, August 11, 1969, 


* Present Address : Department of Chemistry, The Uni¬ 
versity of New Brunswick, Fredericton, New Brunswick, 
Canada, 
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Chm,, 1969, 41, 300. 


SYNTHESIS OF 3-METHOXY-7-AMINO 
FLAVONES AS POTENTIAL 
BACTERICIDES 

Geiger and Con"! Kamoda and Ito- have 
shown that a : ^‘-unsaturated ketones exhibit 
bacteriostatic activity. Bacteriostatic action of 
a .- yj-unsaiturated ketones has been found to 
increase with the introduction of halogen and 
hydroxy substituents.-’'Since 4-amino sali~ 
cylic acid is well known for its anti-tubercular 
properties, 7-amino flavone, was prepared and 
found to inhibit the growth of Mycobacterium 
tuberculosis.^* Subsequently, a number of 
7-amino flavones were prepared in our labora¬ 
tories and tested for their bacteriostatic acti¬ 
vity." The synthesis of amino and halogeno 
substituted flavonols has, therefore, been taken 
up with a view to test their bacteriostatic 
activity. 

Condensation of p-acetamino-o-hydroxy 
acetophenone with benzaldehyde, 2 -methoxy, 
2 : 4-dimethoxy, 3 : 4~dimethoxy, 2 : 4-dichloro, 
and p-chloro benzaldehydes in 30% aqueous 
alcoholic KOH led to the formation of the cor¬ 
responding chalcones, (I) in' 80% yield. The 
chalcones on subjecting to Algar-Flyn-Oxida- 
tion (A.F.O.)-"' gave the corresponding 7 -acet- 
ammo-3-hydroxy flavones (II) in better yields 
at room temperature rather than at 0° C. The 
flavonols thus obtained have been methylated 
(III) and hydrolysed using 10%) alcoholic 
hydrochloric acid to obtain the corresponding 
7-amino-3-methoxy flavones (IV). . The com¬ 
pounds synthesised together with their melt¬ 
ing points are listed in Table I. 



All the compounds listed in Table I have 
been tested for their activity against Bacillus 
coll, and Staphylococcus aureus using the tube 
dilution method.-* None of them showed acti¬ 
vity against S. aureus but exhibited activity 
against E. coU at a concentration of 10,000 dilu¬ 
tion. Of these, 2'-hydroxy-4'-acetamino chal- 
cone and 3-hydroxy-3'-4'-dimethoxy--7-acet- 
^iininp flayone yvere active at 1,00,000 dilution, 
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THE BAND SPECTRUM OF GERMANIUM 
MONOIODIDE 

Whereas a large number of band systems of 
the spectra of diatomic germanium fluoride, 
chloride and bromide molecules have been 
known, the spectrum of germanium monoiodide 
has not been known till recently. Oldershaw 
and Robinson^ studied the absorption spectrum 


Gel molecule. For some of the bands with 
high V' values on the short wavelength side, 
the germanium isotopic effect has been detected. 
By analogy with similar band systems observed 
in the other homologues GcCl“, GcBi*'^, SiP 
and Snl'> molecules the transition involved in 
the emission of this new band system may be 
identified as A — X -hi ^ of the Gel moleciih'. 




FIG. 1 


Of germanium monoiodide employing flash 
photolysis technique and reported a discrete 
band system in the ultraviolet region. In the 
course of our recent investigations on the 
halide spectra of IVA group elements .a 
characteristic emission band spectrum attri¬ 
butable to germanium monoiodide molecule has 
been discovered in the visible region. The 
spectrum has been observed by exciting a 
mixture of germanium metal and iodine 
vapours by a R.F. discharge from a 1 K.W. 
oscillator. The colour of the discharge is light 
yellow. Spectra recorded on Hilger 2-Prism 
Glass'-Littrow and Fuess spectrographs revealed 
a series of red degraded bands extending from 
X 6000-^ 4500. Figure 1 is the reproduction of 
the spectrum in the region X 5300-X 4500 recorded 
on the Fuess spectrograph. The wave-num¬ 
bers of some of the prominent bands together 
with, their vibrational assignments are shown. 
All these bands are analysed as belonging to a 
single system whose vibrational quantum 
formula is derived as follows : 

(v\ V") = 19566-9 -f 151-2 (u' + ^-)-0-44 

- 245-5 (u" + i-)+ 0-50 
(1^" -P 

The near equality of the vibrational frequency 
246*1 cm.-i for the ground state as deter¬ 
mined from the absorption work by Oldershaw 
and Robinson with the value = 245-5 cm.-^ 
obtained in the present- work supports the view 
thfit thf mitter of this visible systern is the 
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LEAD FLUORAPATITE, Pbio (PO.t)n F, 
The lead apatites arc a group of inorganic 
compounds which can be rcpre.seniod by th(‘ 
general formula^ Pb^o(PO.j)<; Z- where z' Br , 
C1-, F- or OH'. They havJ the lU‘xagonal 
structure with space group Pe.j/iR.fC,,-/?). 

A new method of preparing lead flu(>rai)a- 
tite, Pb|(,(PO^)(, F^, which has proved ciuiU' 
effective is. reported here. The formation of 
this compound was described by Merker and 
Wondratschek^ who prepared it by sintering 
stoichiometric amounts of lead * phosphatc% 
Pb 3 (P 04 )o, and lead fluoride, PbF.,, at 600*'C. 
in platinum tubes. The unit cell dimensions 
were‘given as: a = 9-76 A, c=7-29A and 
c/a rr 0-746. 

The lead fluorapatite of this investigation 
was prepared by using stoichiometric quantities 
of K 0 HPO 4 , NaF, and Pb'(CH 3 COO).> All 
Chemicals were of laboratory grade and wer^ 
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used as supplied. A solution of K^HPO.^ 
(I'^O gm./lOO ml.) was mixed with a solution 
of NaF(0*14 gm./50 ml.). This mixed solu¬ 
tion was added dropwise to a continuously 
stirred solution of Pb(CH-iCOO)^, (5-40 gm./ 
IGOml.). The temperature of the reacting 
mixture was held at 100° C. The stirring was 
continued for about 2i hours and the lead 
fluorapatite which had formM was removed by 
filtration, washed with distilled water, and 
dried at 100° C. The proposed reaction is 
shown below : 

6 K.HPO.t -f 2NaF -f 10 Pb (CH.jCOO)o -> 
Pbi^,(P04)(jF. + 12CH.{ COOK + 2 CH^“ 
COONa = a CH.J COOH. 

The compound starts . decomposing above 
400° C., but it does not melt completely upto 
1021° C. It is insoluble in water and several 
known solvents but very slightly dissolves in 
nitric acid. Analysis : calculated for Pbi,>(PO.j),; 
Fo,* Pb = 77-30%, PO.J = 21-27%. Found: 
Pb = 77-25%, PO.I = 21-10%. 

Infrared spectrum was run from 400 to 
1200 cm.""^ on Perkin-Elmer 337 Infrared 
spectrophotometer using KBr pellets. Major 
peaks in the spectrum were : 530, very strong, 
560 very strong (j'^PO.i,-’- ), 935 to 1,065 very 
strong, broad (v.^PO.,-^’). 

The X-ray powder diffraction pattern was 
taken on a CGR (France) instrument in a 
Seeman-Bohlin camera using CoKa radiation. 
(X 1-77892 A). The powdered apatite and 
small amount of calcite used as an internal 
standard were thoroughly ground in an agaxe 
mortar and spread over a mount of polystyrene 
foil. The following lattice constants resulted 
from the cell based on the space group C^^-h : 
a =z 9-77 A, c = 7-30A and c/a = 0-747. The 
results of measurements clearly show that the 
lead fluorapatite prepared by this process is 
identical with that synthesized b.y the method 
of Merker and Wondtratschek.'* 

I thank Office National de V Azote (France) 
for financial support. 
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SYNTHESIS OF 3-METHOXY-7-AMINO 
FLAVONES AS POTENTIAL 
BACTERICIDES 

Geiger and Con"* and Kamoda and Ito- have 
shown that o. : yj-unsaturated ketones exhibit 
bacteriostatic activity. Bacteriostatic action of 
a: p’-unsaiturated ketones has been found to 
increase with the introduction of halogen and 
hydroxy substituents.-*’"• Since 4-amino sali¬ 
cylic acid is well known for its anti-tubercular 
properties, 7-amino flavone was prepared and 
found to inhibit the growth of Mycobacterium 
tuberculosis.^* Subsequently, a number of 
7-amino flavones were prepared in our labora¬ 
tories and tested for their bacteriostatic acti¬ 
vity." The synthesis of amino and halogieno 
substituted flavonols has, therefore, been taken 
up with a view to test their bacteriostatic 
activity. 

Condensation of p-acetamino-o-hydroxy 
acetophenone with benzaldehyde, 2-methox.y, 
2 : 4-dimethoxy, 3 : 4-dimethoxy, 2 : 4-dichloro, 
and p-chloro benzaldehydes in 30% aqueous 
alcoholic KOH led to the formation of the cor¬ 
responding chalcones. (I) in 80% yield. The 
chalcones on subjecting to Algar-Flyn-Oxida¬ 
tion (A.F.O.)’'^ gave the corresponding 7-acet- 
amino-3-hydroxy flavones (II) in better yields: 
at room temperature rather than at 0° C. The 
flavonols thus obtained have been methylated 
(III) and hydrolysed using 10% alcoholic 
hydrochloric acid to obtain the corresponding 
7-amino-3-mcthoxy flavones (IV), ^ The com¬ 
pounds synthesised together with their melt¬ 
ing points are listed in Table I. 



All the compounds listed in Table I have 
been tested for their activity against Bacillus 
coli, and Staphylococcus aureus using the tube 
dilution method.-^ None of them showed acti¬ 
vity against 5. aureus but exhibited activity 
against E. coli at a concentration of 10,000 dilu¬ 
tion. Of these, 2'-hydroxy-4'-acetamino chal- 
cone and 3-hydroxy-3'-4'-dimethoxy-7-acet- 
^ino flavone yvere active at 1,00,000 dilution, 
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Table I 


M.P.oc. 


U ^ <1 


1. 

Ce Hs- 

188-91^ 

248-91^- 

J97-8 

186 

2. 

2-MeO.C6H4- .. 

. 202 

175-G 

\5l 

198- 9 

:>. 

2-4.(MeO)2.CcH3 

- 182 

236 

200 

201 

4. 

3-4 (MeOloCclU- 

167 

226-7 

197 

218-19 

5. 

4-CI.C«H4- 

, 175 

208 

132 

185 

6. 

2 : 4.CL1)2.CgH3- 

225 

274 5 

208 

176 
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CHEMICAL EXAMINATION OF 
CYRTANTHES MACRENII AND 
CO-OFERANTHES HYBRID 

Fresh bulbs of Cyrtanthes mackenii and Co- 
operanthes hybrid (a hybrid between Cooperia 
and Zephyranthes) (N. O. Amaryllidacece), 
obtained from a Nursery in North India, have 
been chemically examined to isolate the active 
crystalline principles. The method of extrac¬ 
tion was the same in both cases. The minced 
bulbs (2 kg.) were completely extracted with 
alcohol and the extract was concentrated to a 
small bulk and was suspended in water. 

The aqueous suspension was adjusted, in 
both cases, to pH 6 and was extracted witli 
^tber and cblorpforpn. The residues ^rom 


these extracts did not give any crystalline sub¬ 
stance and hence were discarded. The remain¬ 
ing aqueous suspension was made alkaline 
(pH 8) and was again extracted with chloro¬ 
form and chloroform-alcohol (2 : 1). 

Cyrtanthes mackenii. —A small amount of 
crystalline substance was obtained from these 
latter two extracts, m.p. 258--60° (decomp.). 
The mother liquors did not give any crystalline 
substance even after separation into neutral 
and phenolic fractions and chromatography 
over alumina. 

The crystalline substance after recrystallisa- 
tion from chloroform-alcohol (1 : 1) gave 
refracting prisms., m.p. 260-62° (decomp.). The. 
substance answered all tests for alkaloids and 
has a methylene dioxy group. 

(a)^29 — _ 100‘5° ± 2° (alcohol) and analysed 
for (lycorine). 

The picrate was prepared as usual and was. 
crystallised from methanol when yellow shining 
plates were obtained, m.p. 200-02° (d.) 

(Reported values for m.p. of lycorine picrate, 
198-200'^! (d.) and 200-202° (d.) The com¬ 
pound analysed for CooHooN^On. 

The acetate was prepared as usual and the 
residue was crystallised from alcohol when 
stout needles were obtained, m.p. 212-14°. 

(a) ^20 ~ -}- 25*6° ±2° (chloroform) and 
analysis agreed for the formula C^oH^iNO,. 
(lycorine diacetate). 

Cooperanthes Hybrid. —When the same, 
method of working up of the aqueous 
suspension was followed here also, a crystal¬ 
line substance was obtained from the chloro¬ 
form and chloroform-alcohol (2 : 1) extracts at 
pH 8. The substance answered all tests for 
alkaloids and has a methylene dioxy group. 
The compound was obtained as refracting 
prisms from cihloroform-alcohol (1:1), m.p. 
262-64° (d.). 

(a)^2o _ 101-2° ± 2° (alcohol) and analysis 

agreed with the formula (lycorine). 

The picrate was obtained as shining yellow 
plates, m.p. 200-02° (d.) and analysed for 

CooH^oN^O,^. 

The acetate when prepared on usual lines 
crystallised from methonol-ether, m.p. 214-16° 
(“)j 5 “^ = -j- 24-8° ± 2° (chloroform). The 
formula CooHoiNOf. agreed well with analysis. 

The properties of the crystalline substances 
and their derivatives correspond well With 
those reported in literature for lycorine and its 
derivatives. A mixed m.p. of these acetates, 
separately, with that of authentic lycorine di- 
acetate^ was undepressed, Thus the indentity 
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Of the crystalline substance of the above two 
sources was established ais lycorine. Many 
hybrid, varieties of Amaryllidaceae were 
reported to contain more than one alkaloid 
and it is unique that this Co-operanthes hybrid 
contains lycorine only while the reported 
Zephyranthes species and Cooperia contain 
more than one alkaloid. 

Dept, of Pharmacy, R. V. Krishna Rao. 
Andhra University, 

Waltair, Octohei' 16, 1969. 
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METHOD FOR RAPID 
IDENTIFICATION OF N-OCARDTA 

The genus Nocardia was initially characterised 
on the basis of morphological character si but 
nevertheless recent investigations of Gordon 
and Smith- and Gordon and Mihm-*'<> have 
shown biochemical properties to be more 
significant and dependable for their classifica¬ 
tion and identification. In the list of multiple 
tests recommended by Gordon and Mihm, 
major stress has been paid on the' decomposi¬ 
tion of casein, tyrosine and xanthine. The 
development and use of biochemical methods 
for identification of Nocardia have greatly 
facilitated the diagnostic and ecological 
studies. 

During our studies on the incidence of 
Nocardia associated with bronchopulmonary dis¬ 
orders, we modified the tests for the decom¬ 
position of casein, tyrosine and xanthine and 
obtained clear results after 4 days. Medium 
with the following composition was prepared 
for casein decomposition. Vitamin-free casein 
10 gm., agar 20 gm., distilled water 1000 ml. 
The casein was initially dissolved in N/10 
alcoholic KOH solution, thereafter mixed with 
agar in distilled water and the volume made 
upto 1000 ml. Medium was autoclaved at 
12 lb. for 15 minutes after adjusting the pH 
at 7-0. Plates of this medium when inoculated 
and incubated at 37° C. showed clearing 
around the inoculum after 2 days in case of 
casein positive strains. 

For tyrosine and xanthine decomposition 
0-5% solutions of these were used. One ml. 
of the 0*5% sterile solution (tyrosine or 
xanthine) was added to 1 ml. of sterile 
Sorensen’s phosphate buffer pH 7*0, the final 
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2 ml. solution was inoculated with the suspected 
strain of Nocardia and incubated at 37° C. A 
parallel control of 2 ml. of buffer pH 7*0 
inoculated with the suspected strains was 
always run. After 4 days, 8 ml. of sterile dis¬ 
tilled water and 2 ml. of Nessler’s reagent were 
added to each tube. The development of a 
deeper yellow colour than the control indicated 
the positive whereas a colour lighter or similar 
to the control a negative result for the decom¬ 
position of tyrosine and xanthine. 

Repeated tests for the decomposition of casein, 
tyrosine and xanthine performed with 35 strains, 
of Nocardia aster aides ^ N. brasiliensis^ N. cavice, 
Nocardia spp. and Streptomyces spp. with the 
described method along with that of Gordon 
and Mihm’s gave identical results. Results 
demonstrate efficacy of the method with definite 
advantage of obtaining rapid, clear-cut readings 
using media much simpler to handle and pre¬ 
pare. 

We thank the I.C.M.R. for financial aid and 
Miss Sulaksh Sharma for technical assistance. 
Microbiology Division, S. K. Shome. 
National Institute of N. G. S. Raghavan. 

Communicable Diseases, 

22, Alipore Road, Delhi-6, 

October 21, 1969. 
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THREE SPECIES OF THE GENUS 
TREMOGASTERINA CANU 
(ECTOPROCTA) FROM THE INDIAN 
OCEAN 

Three species of Tremogasterina Canu 1911, 
recorded from the Arabian Sea and the Bay 
of Bengal at present, were previously collected 
only from the Gulf of Mexico and the South 
Atlantic. The different species of the genus 
have been observed at all depths from 10 m. 
to 448 m. This bathymetric disposition has as 
a corollary a geographic distribution. This 
genus has been observed in the Atlantic, in the 
Pacific and in the China sea. In the northern 
hemisphere it does not go beyond the thirty- 
first parallel and it is therefore, a tropical genus,. 
Tremogasterina granulata Canu and Bassler,- 
T. lanceolata Canu and Bassler were foun^i 
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epizoic on corals collected from the Gulf of 
Mannar and T. ventricosa Canu and Bassler 
epizoic on gastropod shells dredged from the 
Arabian Sea. 

Members of this genus are characterised by 
an olscyst surmounted by a rugose, pleurocyst, 
centrally placed reniform pores, each zooecium 
separated by inter-junctural pores, three to- 
five hollow peristomial spines and hyperstomial 
ovicells closed by the chitinised operculum. 

1. Tremogasterina granulata Canu and 
Bassler, 1928 (Fig. 1, a-h) 




Figs. 1, a-d. Fig. a, Tremogasterina granulata Canu 
Bassler Single zooecium; Fig. b. Operculum ; Fig. c, 
T. ventricosa Canu and Bassler Two zooecia; Fig. d. 
Operculum. 

Salieyit features. —Encrusting. Distinct, 
elongate, elevate zooecia separated by small 
pores, which may be inconspicuous. Highly 
calcified and granulated front with a pore in 
the middle (Fig. 1, a). Elongate and sub- 
orbicular orifice with a concave border. Two 
cardelles present. Operculum ohitinous with 
a continuous sclerite (Fig. 1, b). Large avicularia, 
placed on calcareous thickenings on either side 
of the orifice, directed distally. Mandibles 
long with slightly pointed ends. Three small 
oral spines present in juvenile zooecia. Length 
500 At and breadth 540 /^. 

Remarks. —Calcification owing to age will 
give the colonies very complicated appearance 
and the front will be provided with ridges and 


|rooves. 


2. Tremogasterina ventricosa Canu and 
Bassler, 1928 (Fig. 1, c-d) 

Salient features. —Zoarium encrusting. Young 
zooecia distinct, separated by interjunctural 
pores, which get ; obscured as ai result of calcifi¬ 
cation. Convex front tuberculated with small 
reniform pores (Fig. 1, c). Aperture elongate 
oval. Thin peristome with three spines. 
Avicularia large with rounded tips. Mandible 
with a sub-marginal sclerite (Fig. 1, d). Ovicells 
not noticed. Length 500 jm and breadth 420 
Remarks. —Only a few zooecia in the present 
instance have mucros, which are inconspicuous. 
Discussing, the range of variation in this 
species Canu and Bassler- state that the mucro 
is inconsistent and may often be wanting. The 
number of frontal pores vary from one zooecium 
to another, the beak of the avicularium may 
be pointed or rounded. 


3. Tremogasterina lanceolata Canu and 
Bassle, 1928 (Fig. 2, e-h) 

Salient features. —^Zoarium encrusting, multi- 
laminar. Distinct zooecia separated by a line 
of interjunctural pores (Fig. 2, e). Convex front 
provided with very small granulations. A 
median pore present. Cardelles small. Large 
anter and rather small poster. Chitinised, 
elongated oval operculum with a thin marginal 
sclerite. Avicularia large, often paired, usually 
pointed distally or rarely disto-medianly. Im¬ 
mersed ovicells tuberculated, often with a few 
large tubercles (Fig. 2, g). Ovicells closed 
by the operculum. Length 750 and breadth 
625 s I 




Fig. 2. e-/i. Tremogasterma lanceolata. Fig. Two 
zooecia; Fig. /. Avicularianmandible; Fig. Ovicell. 
Adventitious aviculajia, 
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epizoic on corals collected from the Gulf of 
Mannar and T. ventricosa Canu and Bassler 
epizoic on gastropod shells dredged from the 
Arabian Sea. 

Members of this genus are characterised by 
an olscyst surmounted by a rugose, pleurocyst, 
centrally placed reniform pores, each zooecium 
separated by inter-junctural pores, three to- 
five hollow peristomial spines and hyperstomial 
ovicells closed by the chitinised operculum. 

1. Tremogasterina granulata Canu and 
Bassler, 1928 (Fig. 1, a-b) 

a i 



Figs. 1, a-d. Fig. a, Tremogasterina granulata Canu 
Bassler Single zooecium; Fig. b. Operculum ; Fig. c. 
Tn ventricosa Canu and Bassler Two zooecia; Fig- d. 
Operculum. . 

Salient features. —Encrusting. Distinct, 
elongate, elevate zooecia separated by small 
pores, which may be inconspicuous. Highly 
calcified and granulated front with a pore in 
the middle (Fig. 1, a). Elongate and sub- 
orbicular orifice with a concave border. Two 
cardelles present. Operculum ohitinous with 
a continuous sclerite (Fig. 1, b). Large avicularia, 
placed on calcareous thickenings on either side 
of the orifice, directed distally. Mandibles 
long with slightly pointed ends. Three small 
oral spines present in juvenile zooecia. Length 
500 and breadth 540 

Remarks. —Calcification owing to age will 
give the colonies very complicated appearance 
and the front will be provided with ridges and 
grooves. 


2. Tremogasterina ventricosa Canu and 
Bassler, 1928 (Fig. 1, c-d) 

Salient features. —Zoarium encrusting. Young 
zooecia distinct, separated by inter junctural 
pores, which get; obscured as ai result of calcifi¬ 
cation. Convex front tuberculated with small 
reniform pores (Fig. l,c). Aperture elongate 
oval. Thin peristome with three spines. 
Avicularia large with rounded tips. Mandible 
with a sub-marginal sclerite (Fig. 1, dj. Ovicells 
not noticed. Length 500 and breadth 420 
Remarks. —Only a few zooecia in the present 
instance have mucros, which are inconspicuous. 
Discussing, the range of variation in this 
species Canu and Bassler- state that the mucro 
is inconsistent and may often be wanting. The 
number of frontal pores vary from one zooecium 
to another, the beak of the avicularium may 
be pointed or roimded. 


3. Tremogasterina lanceolata Canu and 
Bassle, 1928 (Fig. 2, e-h) 


Salient features. —^Zoarium encrusting, multi- 
laminar. Distinct zooecia separated by a line 
of inter junctural pores (Fig. 2, e). Convex front 
provided with very small granulations. A 
median pore present. Cardelles. small. Large 
anter and rather small poster. Chitinised, 
elongated oval operculum with a thin marginal 
sclerite. Avicularia large, often paired, usually 
pointed distally or rarely disto-medianly. Im¬ 
mersed ovicells tuberculated, often with, a few 
large tubercles (Fig. 2, g). Ovicells closed 
by the operculum. Length 750 m and breadth 
625 IX, ^ , 




Fig. 2. c-Zi. Tremogasterina lanceolata* Fig. <?, Two 
zooecia; Fig. /. Avicularianmandible; Fig, Ovicell, 
Adventitious avicularia, 
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-h. Fig. a. Tremogasterina granulata Canu 
! zooecium; Fig. b. Operculum; Fig. c, 
Canu and Bassler Two zooecia; Fig. d. 
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2. Tremogasterina ventricosa Canu and 
Bassler, 1928 (Fig. 1 , c-d) 

Salient features .—Zoarium encrusting. Young 
zooecia distinct, separated by inter junctural 
pores, which get . obscured as at result of calcifi¬ 
cation. Convex front tuberculated with small 
reniform pores (Fig. 1, c). Aperture elongate 
oval. Thin peristome with three spines. 
Avicularia large with rounded tips. Mandible 
with a sub-marginal sclerite (Fig. 1, d). Ovicells 
not noticed. Length 500 ja and breadth 420 
Remarks .—Only a few zooecia in the present 
instance have mucros, which are inconspicuous. 
Discussing, the range of variation in this 
species Canu and Bassler- state that the mucro 
is inconsistent and may often be wanting. The 
number of frontal pores vary from one zooecium 
to another, the beak of the avicularium may 
be pointed or rounded. 


3. Tremogasterina lanceolata Canu and 
Bassle, 1928 (Fig. 2, c-h) 

Salient features .—^Zoarium encrusting, multi- 
laminar. Distinct zooecia separated by a line 
of inter junctural pores (Fig. 2, e). Convex front 
provided with very small granulations. A 
median pore present. Cardelles small. Large 
anter and rather small poster. Chitinised, 
elongated oval operculum with a thin marginal 
sclerite. Avicularia large, often paired, usually 
pointed distally or rarely disto-medianly. Im¬ 
mersed ovicells tuberculated, often with a few 
large tubercles (Fig. 2, g). Ovicells closed 
by the operculum. Length 750 ^ and breadth 
625 /4. . I 




Fig. 2. d-A. TremogasUrina lanceolata. Fig. Two 
zooecia; Fig. f. Avicularianmandible ; Fig. Ovicell. 
iVdventitious avicula^a, 
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Remarks. —The calcification of the frontal 
area makes a detailed study of the species 
difficult. This form shows some general 
resemblance to T. granulata. The specimens 
studied by Canu and Bassler were collected 
from nearly 240 and 261 metres depth, while 
the present specimens are taken from 10 metres. 

Indian Ocean N. Ravindranatha Menon. 
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National Institute of 
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Cochin-18 (India), 
and 

The Marine N. Balakrishnan Nair. 

Biological Lab., 

University of Kerala, 

Trivandrum-7 (India), October 27, 1969. 

1. Canu, F. An. /If ns. nac. B. Aires^ 1911, 21, 266. 

2. — and Bassler, R. S., Broc. C/.S. nai. Mus., 192S, 

72, 14, 15. 

A DILEPIDID CYSTICERCOID FROM 
UROMASTIX HARDWICKII AND ITS 
EXPERIMENTAL DEVELOPMENT 
IN PUP 

Under Joycuxiellu Fuhrmann, 1935 (= Joyeuxia 
Lopez-Neyra, 1927) (Dilepidid^ : Cyclophyl- 
lidea), parasitising carnivorous mammals, 
J. chyzeri (its genotype) and nine other 
species have been listed" while Yamaguti^'^ has. 
excluded one species, J. sp. Recognising the 
species included by Yamaguti, Mettrick and 
Beverley-Burton-' have described a new 
species, J. paucitesiis, from Rusty Spotted 
Genet. 

of these, J. chyzeri, J. (fuhrman'ni,. 
J. pasqualei, J. pasqualeijormis, J. rossicum 
and J. gervaisi arc recorded in dogs and cats. 
J. pasqualc.i and J. cchinorhynchoides have, 
however, been recognised as the two valid 
species and the others that had been named are 
considered as their synonyms.'’''^’’- 
Indian reports on the occurrence of 
Joyeuxiella, as compiled’** and recorded,"’h 7,9 
relate to J. gervaisi^ J. chyzeri and J. pasqualeL 
Coprophagous insect is believed to act 
as first intermediate host.’- Species of 
the reptilian genera : Lacerta, Heviidactylus, 
Terentola, Natrix, Coluber, Tropidonotus, 
Zamenis, Ailurophis, Varanus, Acanthodactylus, 
Chalcidus, Trapelus, Stellio, Scincus, Ptyodac- 
tylus, Psamynophis, Ccelopeltis, Seps and 
Mabuya and the mammalian genus Crocidura 
have been referred to'"'”’ and recorded-’” as 
the second intermediate hosts for J. pasqualei 


and J. echniorhynchoides. In dogs and cats, 
experimental development of the adults of 
J. cchinorhynchoides has been mentioned^’ 
and of J. pasqualei recorded in cat.” 

During examination of 41 specimens of 
Vromastix hardwickii (procured from Agra), 
liver from four, abdominal muscles in two and 
the mesentery in one yielded cysticercoids. 
This larval form, on study, Wejs tentatively 
identified as belonging to Joyeuxiella. Sub¬ 
sequent confirmation was accomplished by 
feeding experiments undertaken with two clean 
laboratory-reared pups and a clean laboratory- 
bred rabbit. Adult cestodes, recovered from 
the former alone, were found to represent 
J. cchinorhynchoides. The cysticercoids and 
the adults are briefly described and the success¬ 
ful development of the latter recorded. 

In the attacked regions, the cysticercoids 
occurred as white, millet-sized, opapue spots 
which, after extraction and on mounting on 
.slides, measured 0-844-1-407 mm. X 1-087- 
1-407 mm. in .size. In these preparations, 
internal structures were not visible. With the 
pressure of a needle on the coverslip, the, 
exeysted juveniles, of elongated form and 
1-724-2-391 mm. in length and 0-623-0-957 mm. 
in maximum width, revealed the character-, 
istic suckers and the armed rostellum. The. 
scolex, though not distinctly demarcated from the 
rest of the body, measured 0-435-0-753 mm. in 
maximum width with the ^rounded suckers of 
0*130-0-174 mm. in diameter, and the eversible 
0-174-0-333 mm. X 0-101-0-130 mm. sized 
rostellum carried 20-22 rows of typical hooks 
of rose-thorn shape which gradually diminished 
in size in the posterior rows. In the anterior 
rows, the hooks had 21-28 /.t long spine and the 
basal disc of 11-14^ diameter. In the last 
row, the length of the spine was 9-14 with 
the basal disc of 7-11 m diameter. 

Eight cysticercoids were fed to one experi¬ 
mental pup while pieces of the affected livers 
were administered to the other pup and the 
rabbit. The first pup, on autopsy conducted on 
the 14th day of the infection, yielded four 
maturing specimens including a complete worm. 
The second pup, that died on 25th day of the 
infection, yielded 52 worms which were 
mostly adults. The rabbit, autopsied on 46th 
day, was free from infection. 

The 14-day old complete specimen of 42 mm. 
length had the scolex of 0-783 mm. in maxi¬ 
mum width with the suckers of 0-174 mm. 
diameter and the rostellum, of 0 -246 mm. in 
length and 0-130 mm, in diameter, Carrying 20 
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epizoic on corals collected from the Gulf of 
Mannar and T. ventricosa Canu and Bassler 
epizoic on gastropod shells dredged from the 
Arabian Sea. 

Members of this genus are characterised by 
an olscyst surmounted by a rugose, pleurocyst, 
centrally placed reniform pores, each zooecium 
separated by inter-junctural pores, three to 
five hollow peristomial spines and hyperstomial 
ovicells closed by the chitinised operculum. 

1. Tremogasterina granulata Canu and 
Bassler, 1928 (Fig. 1, a-b) 



Figs. 1, a-d. Fig. a, Tremogasterina granulata Canu 
Bassler Single zooecium; Fig. b. Operculum ; Fig. c. 
7*. ventricosa Canu and Bassler Two zooecia; Fig. d. 
Operculum. 

Salient features. —Encrusting. Distinct, 
elongate, elevate zooecia separated by small 
pores, which may be inconspicuous. Highly 
calcified and granulated front with a pore in 
the middle (Fig. 1, a). Elongate and sub- 
orbicular orifice with a concave border. Two 
cardelles present. Operculum dhitinous with 
a continuous sclerite (Fig. 1, b). Large avicularia, 
placed on calcareous thickenings on either side 
of the orifice, directed distally. Mandibles 
long with slightly pointed ends. Three small 
oral spines present in juvenile zooecia. Length 
500 At and breadth 540 At. 

Remarks .—Calcification owing to age Will 
give the colonies very complicated appearance 
and the front will be provided with ridges and 
grooves. 


tbe Editor 

2. Tremogasterina ventricosa Canu and 

Bassler, 1928 (Fig. 1, c-d) 

Salient features .—Zoarium encrusting. Young 
zooecia distinct, separated by interjunctural 
pores, which get, obscured as ai result of calcifi¬ 
cation. Convex front tuberculated with small 
reniform pores (Fig. 1, c). Aperture elongate 
oval. Thin peristome with three spines. 
Avicularia large with rounded tips. Mandible 
with a sub-marginal sclerite (Fig. 1, d;. Ovicells 
not noticed. Length 500 ^ and breadth 420 a^. 

Remarks .—Only a few zooecia in the present 
instance have mucros, which are inconspicuous. 
Discussing, the range of variation in this 
species Canu and Bassler- state that the mucro 
is inconsistent and may often be wanting. The 
number of frontal pores vary from one zooecium 
to another, the beak of the avicularium may 
be pointed or roimded. 

3. Tremogasterina lanceolata Canu and 

Bassle, 1928 (Fig. 2, e-h) 

Salient features .—^Zoarium encrusting, multi- 
laminar. Distinct zooecia separated by a line 
of interjunctural pores (Fig. 2, e ). Convex front 
provided with very small granulations. A 
median pore present. Cardelles small. Large 
anter and rather small poster. Chitinised, 
elongated oval operculum with a thin marginal 
sclerite. Avicularia large, often paired, usually 
pointed distally or rarely disto-medianly. Im¬ 
mersed ovicells tuberculated, often with a few 
large tubercles (Fig. 2, g). Ovicells closed 
by the operculum. Length 750 and breadth 
625 At. s i 



Fig. 2. e-/i. Tremogasterina lanceolata. Fig. Two 
zooecia; Fig. f, Avicularianmandible; Fig. Ovicell. 
Adventitious avicalana. 
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Remarks. —The calcification of the frontal 
area makes a detailed study of the species 
difficult. This form shows some general 
resemblance to T. grauulata. The specimens 
studied by Canu and Bassler were collected 
from nearly 240 and 261 metres depth, while 
the present specimens are taken from 10 metres. 
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1. Canu, F. Afus. vm'. B. Aire^^ 1911, 21, 266. 

2. — and Bassler, R. S., Broc. UB. nai. Mits., 192S, 

72, U, 45. 

A DILEPIDID CYSTICERCOID FROM 

UROMASTIX HARDWICKII AND ITS 
EXPERIMENTAL DEVELOPMENT 
IN PUP 

VmER Joycuxiclla Fiihrmann, 1935 (= Joyeuxia 
Lopez-Neyra, 1927) (Dilepididae: Cyclophyl- 
lidea), parasitising carnivorous mammals, 
J. chyzeri (its genotype) and nine other 
species have been listed’’ while Yamaguti’*^ has- 
excluded one species, J. sp. Recognising the 
species included by Yamaguti, Mettrick and 
Beverley-Burton*' have described a new 
species, J. pa^.iciiestis, from Rusty Spotted 
Genet. 

of these, J. chyzeri, J. fuhrmanni, 
J. pasqualei, J. pasqualeifornmy J. rossicum 
and J. gervaisi are recorded in dogs and cats. 
J. pasqualei and J, echiuorhynchoides have, 
however, been recognised as the two valid 
species and the others that had been named are 
considered as their synonyms.’’’^'^- 

Indian reports on the occurrence of 
Joyeuxiella, as compiled’” and recorded,’’’^7,9 
relate to J. gervaisi, J. chyzeri and J. pasqualei. 

Coprophagous insect is believed to act 
as first intermediate host.’- Species of 
the reptilian genera : Lacerta, Hemidactylus, 
Tereutola, Natrix, Coluber, Tropidonotus, 
Zaynenis, Ailurophis, Varanus, Acanthodactylus, 
Chalcidus, Trapelus, Stellio, Scincus, Ptyodac- 
tylus, Psammophis, Ccelopeltis, Seps and 
Mabuya and the mammalian genus Crocidura 
have been referred to'”’’*^ and recorded-’” as 
the second intermediate hosts for J. pasqualei 


and J. echniorhynchaides. In dogs and cats, 
experimental development of the adults of 
J. echiuorhynchoides has been mentioned^’’’'’ 
and of J. pasqualei recorded in cat.” 

During examination of 41 specimens of 
Uromastix hardwickii (procured from Agra), 
liver from four, abdominal muscles in two and 
the mesentery in one yielded cysticercoids. 
This larval form, on study, wejs tentatively 
identified as belonging to Joyeuxiella. Sub¬ 
sequent confirmation was accomplished by 
feeding experiments undertaken with two clean 
laboratory-reared pups and a clean laboratory- 
bred rabbit. Adult cestodes, recovered from 
the former alone, were found to represent 
J. echiuorhynchoides. The cysticercoids and 
the adults are briefly described and the success¬ 
ful development of the latter recorded. 

In the attacked regions, the cysticercoids 
occurred as white, millet-sized, opapue spots 
which, after extraction and on mounting on 
slides, measured 0*844-1*407 mm. X 1*087~ 
1*407 mm. in size. In these preparations, 
internal structures were not visible. With the 
pressure of a needle on the coverslip, the, 
exeysted juveniles, of elongated form and 
1*724-2*391 mm. in length and 0*623-0*957 mm. 
in maximum width, revealed the character¬ 
istic suckers and the armed rostellum. The. 
scolex, though not distinctly demarcated from the 
rest of the body, measured 0*435-0*753 mm. in 
maximum width with the 'rounded suckers of 
0*130-0*174 mm. in diameter, and the eversiblc 
0*174-0*333 mm. X 0* 101-0* 130 mm. sized 
rostellum carried 20-22 rows of typical hooks 
of rose-thorn shape which gradually diminished 
in size in the posterior rows. In the anterior 
rows, the hooks had 21-28 m long spine and the 
basal disc of 11-14 m diameter. In the last 
row, the length of the spine was 9-14 with 
the basal disc of 7-11 m diameter. 

Eight cysticercoids were fed to one experi¬ 
mental pup while pieces of the affected livers 
were administered to the other pup and the 
rabbit. The flrst pup, on autopsy conducted on 
the 14th day of the infection, yielded four 
maturing specimens including a complete worm. 
The second pup, that died on 25th day of the 
infection, yielded 52 worms which were 
mostly adults. The rabbit, autopsied on 46th 
day, was free from ■ infection. 

The 14-day old complete specimen of 42 mm. 
length had the scolex of 0*783 mm. in maxi-*- 
mum width with the suckers of 0*174 mm. 
diameter and the rostellum, of 0*246 mm. in 
length and 0*130 mm. in diameter, carrying 20 














[ Current 
Science 


Letters to the Editor 


i38 

crowns of hooks with spines ranging from 28 to 
29 iJ. in the anterior rows to 12-14 in posterior 
row and the 66 segments included some which 
were mature. No gravid segments had, ho-w- 
ever, developed. 

The 25-da'y old specimens, of 57-200 mm. 
length, had the scolex of 0*406-0 *623 mm. in 
maximum width; the rostellum, 0*203- 
0*507 mm. long and 0*115-0* 188 mm. in maxi¬ 
mum width at its base, with 20-22 rows of 
hooks having spines longer than the basal discs.— 
the anterior rows with spine of 23-28 in length 
and basal disc of 11-14diameter while the 
posterior row contained 11-14 long spine and 
the basal disc of 5-9 p in diameter ; the suckers 
of 0-144-0*188mm. in diameter; the typical 
mature segment longer than broad and of 
2*028-2*884 mni. x 1 *233-1*464 mm. size; the 
genitad pore situated at 0*681-0*942 mm. dis¬ 
tance behind the anterior margin; the 70-110 
testes of 0*086-0*115 mm. X 0*057-0*087 mm. 
size; the cirrus sac of 0*159-0*391 mm. 
X 0*086-0*130 mm. in size, crossing the longi¬ 
tudinal excretory canal and with a coiled 
seminal vesicle and an unspined cirrus; the 
graivid segment, also longer than broad, had 
91-109 p X 75-95 p sized egg capsules distri¬ 
buted between the longitudinal excretory vessels 
—each capsule having an egg of 51-85 MX 48- 
75 M size. 

On account of the total body size, the 
character of the scolex and the rostellar hooks 
with the disc smaller than th,e spine, and in 
the distribution of the egg capsules, our speci¬ 
mens exhibited features specific for J. echinor- 
hynchoides. Slight variation in the total size 
of rostellar hooks, testes, egg capsules and the 
contained eggs were, however, observed. The 
specimens have been determined as belong¬ 
ing to J. echinor hynchoides of which the 
cysticercoid is recorded, for the first time, 
from UromcLstix hardwickii, evidently a 
natural second intermediary in this^ region. 
The development to the adult form, with the 
prepatent period of 25 days, has also been 
reported in experimental pups. 

Grateful acknowledgement is due to Dr. B, P. 
Pande, Professor of Parasitology, for supervision 
and going through the manuscript and to the 
Indian Council of Agricultural Research for 
the award of Senior Research Fellowship in 
Helminthology. 

Department of Parasitology, V. P. Gupta. 
U.P. College of Veterinary 

Science and Animal Husbandry, 

Mathura (U.P.), June 10, 1969. 
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EFFECT OF PHOTO-INDUCTION 
ON THE CRITICAL PHOTOPERIOD OF 
CKENOI^QDIUM ALBUM L. 

Extreme sensitivity of genus ChenopodiuvU to 
daylength has attracted much attention. Indeed 
wide variation in photoperiodic responses- bet¬ 
ween different species is reported. In C. albu 7 n 
floral initiation occurs rapidly and photo- 
periodic responses are not very clear. Some 
report it to be an intermediate- plant while 
others include it under short-day^ plants. Ear¬ 
lier investigations revealed that plants grown 
under 20-hour photoperiod failed to flower."> 
The present note describes the results of investi¬ 
gations on critical photoperiod of C. album and 
also the extent to which the requirement for 
daylength for flowering is altered by previous* 
induction to periods longer and shorter than 
the critical. 

Plants were^ raised upto 4-leaf stage at 10- 
hour photoperiod, from seeds collected from a 
w'’heat field, Banaras Hindu University, during 
March-April, 1965. The experiment was con¬ 
ducted between January 9 and February 8, 
1968. At the start of the experiment, number 
cf seedlings were thinned to three per pot. 
The pots were arranged in 15 series of three 
pots each. The experimental photoperiodic sche¬ 
dule is'. given below : 

Series 1-5 were exposed to photoperiod^ vary¬ 
ing between 131-15; hour with a rise of 
1 hour for each consecutive series, for 10 days. 
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crowns of hooks with spines ranging from 28 to 
29 II in the anterior rows to 12-14 in posterior 
row and the 66 segments included some which 
were mature. No gravid segments had, how¬ 
ever, developed. 

The 25-day old specimens, of 57-200 mm. 
length, had the scolex of 0-406-0 *623 mm. in 
maximum width; the rostellum, 0-203- 
0-507 mm. long and 0-115-0-188 mm. in maxi¬ 
mum width at its base, with 20-22 rows of 
hooks having spines longer than the basal discs.— 
the anterior rows with, spine of 23-28 in length 
and basal disc of 11-14/z diameter while the 
posterior row contained 11-14 .w long spine and 
the basal disc of 5-9 /x in diameter ; the suckers 
of 0-144-0-188 mm. in diameter; the typical 
mature segment longer than broad and of 
2-028-2'884 mm. x 1-233-1-464 mm, size; the 
genital pore situated at 0-681-0-942 mm. dis¬ 
tance behind the anterior margin; the 70-110 
testes of 0*086-0-115 mm. x 0*057-0-087 mm. 
size; the cirrus sac of 0-159-0*391 mm. 
X 0-086-0*130 mm. in size, crossing the longi¬ 
tudinal excretory canal and with a coiled 
seminal vesicle and an unspined cirrus; the 
grarvid segment, also longer than broad, had 
91-109 X 75-95 jx sized egg capsules distri¬ 
buted between the longitudinal excretory vessels 
—each capsule having an egg of 51-85 X 48- 
75 size. 

On account of the total body size, the 
character of the scolex and the rostellar hooks 
with the disc smaller than the spine, and in 
the distribution of the egg capsules, our speci¬ 
mens exhibited features specific for J. echinor- 
hynchoides. Slight variation in the total size 
of rostellar hooks, testes, egg capsules and the 
contained eggs were, however, observed. The 
specimens have been determined as belong¬ 
ing to J. echinorhynchoides of which the 
cysticercoid is recorded, for the first time, 
from Uromastix hardwickii, evidently a 
natural second intermediary in this- region. 
The development to the adult form, with, the 
prepatent period of 25 days, has also been 
reported in experimental pups. 

Grateful acknowledgement is due to Dr. B. P. 
Pande, Professor of Parasitology, for supervision 
and going through the manuscript and to the 
Indian Co'Uncil of Agricultural Research for 
the award of Senior Research Fellowship in 
Helminthology. 

Department of Parasitology, V. P. Gupta. 
U.P. College of Veterinary 

Science and Animal Husbandry, 

Mathura (U.P.), June 10, 1969. 
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EFFECT OF PHOTO-INDUCTION 
ON THE CRITICAL PHOTOPERIOD OF 
CHENOPODIUM ALBUM L. 

Extreme sensitivity of genus Chenopodiuvi^ to 
daylength has attracted much attention. Indeed 
wide variation in photoperiodic responses- bet¬ 
ween different species is reported. In C. album 
floral initiation occurs rapidly and photo- 
periodic responses are not very clear. Some 
report it to be an intermediate-^ plant while 
others include it under short-day*^ plants. Ear¬ 
lier investigations revealed that plants grown 
under 20-hour photoperiod failed to flower."» 
The present note describes the results of investi¬ 
gations on critical photoperiod of C. albu 7 n and 
also the extent to which the requirement for 
daylength for flowering is altered by previous 
induction to periods longer and shorter than 
the critical. 

Plants were raised upto 4-leaf stage at 10- 
hour photoperiod, from seeds collected from a 
wheat field, Banaras Hindu University, during 
March-April, 1965. The experiment was con¬ 
ducted between January 9 and February 8, 
1968. At the start of the experiment, number 
cf seedlings were thinned to three per pot 
The pots were arranged in 15 series of three 
pots each. The experimental photoperiodic sche¬ 
dule is'. given below : 

Series 1-5 were exposed to photoperiod^ vary¬ 
ing between 131-151. hour with a rise oi 
i hour for each consecutive series, for 10 days. 



Letters to the Editor 


139 


■No. 6 

March 20,1970 

In series 6-10 during first five days photoperiod 
was increased from 13i to 15i with half-hour 
increase every day. Subsequently, the plants of 
series 6, 7, 8, 9 and 10 were exposed to 13i, 
14, 144, 15 and 154 hour photoperiods, respec¬ 
tively for five days. For series 11 to 16 during 
the first five days the photoperiod was decreas¬ 
ed from 151 to 131 hour with half-hour decrease 
for consecutive series per day and during the 
next five days plants of series 11, 12, 13, 14 
and 15 were kept at 154, 15, 144, 14 and 

134 hour, respectively. After 10 days, treatment 
as described, the plants of all the series were 
kept at natural photoperiod of 101 hour for 20 
days before counting the number of flowers 
and flowering nodes. 

The data are given in table I. 

Table I 

Ejfect of varying photoperiods on flowering of 
C. album 


Scries 

Number of 

Percentage nodes 

flowers 

flowering 

1 

172±ir)*4 

83-0 

2 

86± 9-8 

45-0 

3 

21 ± 4-4 

10-0 

4 

4± 2-2 

3-0 

5 

2± 1-2 

0-5 

6 

0± 0-0 

0-0 

7 

6± 0-0 

4-0 

8 

ir)± n*6 

9*6 

9 

20± 2*8 

13-0 

10 

39± 5.3 

23-0 

11 

1± 0*0 

I'O 

12 

2± 1-2 

1«0 

13 

4± 2-0 

3-0 

14 

3*5 

8-6 

15 

10± 3-5 

lO-O 


It is observed from series 1 to 5 that the 
critical photoperiod for flowering of C. album is 
144 hours. Plants of series 6-10 reveal that 
cycles at or exceeding critical daylength have 
promotive effect. The number of flower is more 
than double by five-day treatment at 144 hour 
(series 8) as compared to 14 hour photoperiod, 
and a further increase in flower number in 
series 9 and 10 where 15 and 151 hour cycles 
are given clearly indicates that the critical 
photoperiod has shifted. [Since the uniform 
treatment exhibited that flowering becomes 
negligible at daylength greater than 144 hour 
(Series 4).] There is a gradual increase in num¬ 
ber of flowers with the reduction in photo- 
period from series) 11 and 15. It proves that 
flowering can be induced in C. album growing 
aft longer day lengths (more than critical) by 
transferring the plants after 5 days to short- 
day conditions. This is again a shift in the 


critical photoperiod of the plant. Schwabe^ re¬ 
ported that in shoi't-day plants (Kalanchce 
hlossfediana and Perilla ecymoides) treatment 
with, dayiengths exceeding the critical pro¬ 
motes flowering, urhen they follow some pre¬ 
vious induction. He tried to explain the pheno¬ 
menon on the basis of an inhibitor formed in 
long days which interacts with adaptively form¬ 
ed enzyme. This enzyme is assumed to increase 
in concentration during induction period. 

From the present study, it is anticipated that 
production of an adaptive enzyme is the main 
environmental trigger in control of flowering 
and this enzyme catalyses the formation of a 
flower-promoting substance. Flowering is a 
quantitative response to the concentration of 
this enzyme. The development and the quan¬ 
tity of this enzyme depends upon the day- 
length. The short-day plants flower below a 
critical limit, while long-day plants above cer¬ 
tain critical limit of the enzyme. In C. album, 
the optimum concentration of this enzyme is 
attained at 131 hours and with increasing day- 
length concentration of the enzyme becomes 
supra-optimad which has a retarding influence 
on flowering. Plants maintaiined at longer day- 
lengths develop higher quantity of thisi enzyme 
and on transferring them to deci’easing photo- 
periods further secretion of the enzyme is pre¬ 
sumably checked. Flowering in such plants 
initiates when daylength suitable to the con¬ 
centration of this, enzyme is supplied. However, 
no generalization may be held but evidences 
suggest that processes involved in induction 
proceed continuously and that only the pro¬ 
portion and rate of enzyme formation differs.' 
under different dayiengths. The critical day- 
length would then be that value at which the 
proportion of the adaptive enzyme neither 
promotes nor inhibits the flowering process. 
This explains the flowering at photoperiods 
other than critical. 

The author is grateful to Prof. R. Misra and 
Dr. K. C. Misra for helpful suggestions and 
going through the manuscript. The research 
has been financed in part by the PL 480 grants 
of U.S.D.A. 
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Banaras Hindu University, 

Varanasi-5, October 21, 1969. 
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CHANGES IN THE PROTEIN-BOUND 

AMINO-ACIDS OF TOMATO FRUITS 
UNDER PATHOGENESIS 

The investigations carried out by the authors^ 
on the free amino-acids of healthy and disieased 
fruits of tomato (Lycopersicum esculentiim 
Mill.) infected with Drachslera australiense 
(Bugn.) Subram. and Jain indicated that in 
general, the amount of most of the free amino- 
acids increased in the infected tissues of the 
fruits. A further survey was undertaken to 
determine the changes in protein-bound amino- 
acids of healthy and diseased tomato fruits 
infected by the same organism. 

Just ripe fruits of the same age were inocu¬ 
lated with D. australiense and were incubated 
at 25° it 1° C. The extract of healthy/diseased 
tissues w-as made with ethanol after 10 days 
of infection. This ethanol extract was analysed 
chro-matographically to determine the free 
amino-acid contents. For chromatographic 
assay of protein-bound amino-acids, the alco¬ 
hol extracted residue, containing the protein 
nitrogen and the colloidal protein (left after' 
centrifugation of soluble protein) were-hydro¬ 
lysed by 6N HCI in the autoclave at 151b. 
pressure for 20 minutes. A pinch of stannous 
chloride was added to avoid humin formation 
and destruction of amino-acids in the presence 
of carbohydrates. The hydrolysed residue was 
filtered and the volume of hydrolyzate so ob¬ 
tained was adjusted to g./ml. fresh weight in 
20% ethanol. The method followed for two- 
dimensional ascending chromatography was 
similar to that reported in earlier publication." 
Proline, which gave a weak reaction with nin- 
hydrin as a yellow spot, was confirmed by 
spraying with Isatin reagent of Saifer and 
Orekes.- The method for colorimetric estima¬ 
tion of the separated amino-acids and amides 
suggested by Thompson et al..^ and also pre¬ 
viously described by the authors^ was followed. 
The results are summarized in Table I. 

It is evident from Table I that leucine/iso¬ 
leucine, a-alanine, glutamic acid, threonine, 
aspartic acid, serine/glycine, histidine/lysine 
were present both in healthy and diseased 
fruits, while analysis of the protein of the in¬ 
fected tomato fruits revealed the additional 
presence of valine, proline, arginine and gluta¬ 
mine. The concentration of all the bound 
amino-acids increased in the diseasied tissues, 
and in this respect the results were similar, to 
those reported by the authors for free amino- 
acidsJ The conspicuous increase of the pror 


tein-bound amino-acids appears to be due to 
the association of fungal mycelium with the 
host tissue which is responsible for higher 
quantities of protein-bound amino-acids. An 
attempt was also made to determine if the 
organism could synthesize the various amino- 
acids and for this purpose the fungus was grown 
on modified Asthana and Hawker’s liquid 
medium “A” in which glucose waS substituted 
by 12 different sources of carbon. It was ob¬ 
served that the pathogen synthesized from 
3 to 13 non-protein and 8 to 13 protein-bound 
amino-acids and amides. The synthesis of 
amino-acids and amides varied with the source 
of carbon.**'-'" 


Table I 

Showing ’protein-hound amino-acids and 
amides in healthy and infected tovicito fruit 
{f^g^/gm. fresh weight) 


Amino-Jicids 


Protein-bound 


Healthy Infccttd 


Leucint/isoleucine 


ro-0 

80-0 

Valine 


— 

ei)-o 

Proline 


— 

260-0 

a-aliinine 


ro-o 

4«0-0 

GluianiL' acid 


co-o 

240-0 

Threonine 


120-0 

180-0 

Arginine 


— 

360-0 

Asp.ir.i: ^ cid 


140-0 

360-0 

Scrine/glxcine 


260-0 

480-0 

Glutaniine 


. 

60-0 

Hibtidint/lysine 


180-0 

llCd-0 


Total .. 

880-0 

3t80-0 


—, inc.icates t‘'e a'jsence (»f amino compound. 
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CHANGES IN THE PROTEIN-BOUND 

AMINO-ACIDS OF TOMATO FRUITS 
UNDER PATHOGENESIS 

The investigations carried out by the authors' 
on the free amino-acids of healthy and diseased 
fruits of tomato (Ly coper sicum escidentiim 
Mill.) infected with Drachslera australiense 
(Bugn.) Subram. and Jain indicated that in 
general, the amount of most of the free amino- 
acids increased in the infected tissues of the 
fruits. A further survey was undertaken to 
determine the changes in protein-bound amino- 
acids of healthy and diseased tomato fruits 
infected by the same organism. 

Just ripe fruits of the same age were inocu¬ 
lated with D. australiense and were incubated 
at 25° ±. V C. The extract of healthy/diseased 
tissues was made with ethanol after 10 days 
of infection. This ethanol extract was analysed 
chromatographically to determine the free 
amino-acid contents. For chromatographic 
assay of protein-bound amino-acids, the alco¬ 
hol extracted residue, containing the protem 
nitrogen and the colloidal protein (left after* 
centrifugation of soluble protein) were-hydro¬ 
lysed by 6 N HCl in the autoclave at 15 lb. 
pressure for 20 minutes. A pinch of stannous 
chloride was added to avoid humin formation: 
and destruction of amino-acids in the presence 
of carbohydrates. The hydrolysed residue was 
filtered and the volume of hydrolyzate so ob¬ 
tained was adjusted to g./ml. fresh weight in 
20% ethanol. The method followed for two- 
dmensional ascending chromatography was 
similar to that reported in earlier publication.' 
Proline, which gave a weak reaction with nin- 
hydrin as a yellow spot, was confirmed by 
spraying with Isatin reagent of Saifer and 
Orekes.2 The method for colorimetric estima¬ 
tion of the separated amino-acids and amides 
suggested by Thompson et al.’^ and also pre¬ 
viously described by the authors' was followed. 
The results are summarized in Table I. 

It is evident from Table I that leucine/iso¬ 
leucine, a-alanine, glutamic acid, threonine, 
aspartic acid, serine/glycine, histidine/lysine 
were present both in healthy and diseased 
fruits, while analysis of the protein of the in¬ 
fected tomato fruits revealed the additional 
presence of valine, proline, arginine and gluta¬ 
mine. The concentration of all the bound 
amino-acids increased in the diseasied tissues, 
and in this respect the results were similar, to 
those reported by the authors for free amino- 
|cidsJ The conspicupuis increase pf the pror 
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tein-bound amino-acids appears to be due to 
the association of fungal mycelium with the 
host tissue which is responsible for higher 
quantities of protein-bound amino-acids. An 
attempt was also made to determine if the 
organism could synthesize the various amino- 
acids and for this purpose the fungus was grown 
on modified Asthana and Hawker’s liquid 
medium “A” in which glucose was substituted 
by 12 different sources of carbon. It was ob¬ 
served that the pathogen synthesized from 
3 to 13 non-protein and 8 to 13 protein-bound 
amino-acids and amides. The synthesis of 
amino-acids and amides varied with the source 
of carbon.'^'*'’ 

Table I 


Showing protein-^baund amino-acids and 
amides in healthy and infected tomato fruit 
(f^g./gm. fresh weight) 


Amino-acids — 

ITotein- 

Healthy 

bound 

Infected 

I..eucine/isoleucine 

fO-O 

80-0 

Valine 

— 

6O-0 

Proline 

— 

200-0 

a-ahinine 

ro -0 

4»0*9 

Gluiamic acid 

60-0 

240-0 

Threonine 

120*0 

180-0 

Arginine 

— 

300-0 

Asp-jr.i: : cid 

140-0 

360-0 

Strine/gKcine 

260-0 

480-0 

Glutan.ine 

'• — 

60*0 

HistLoiiic/Iysine 

180*0 

IIG'J-O 

Total 

880-0 

3C80-0 


—, inc.icates t’^e a')ssnce cf aminu compaund. 
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CHANGES IN THE PROTEIN-BOUND 

AMINO-ACIDS OF TOMATO FRUITS 
UNDER PATHOGENESIS 

The investigations carried out by the authors^ 
on the free amino-acids of healthy and diseased 
fruits of tomato (Lycopersicum esculentum 
Mill.) infected with Drachslera australiensc; 
(Bugn.) Subram, and Jain indicated that in 
general, the amount of most of the free amino- 
acids increased in the infected tissues of the 
fruits. A further survey was undertaken to 
determine the changes in protein-bound amino- 
acids of healthy and diseased tomato fruits 
infected by the same organism. 

Just ripe fruits of the same age were inocu¬ 
lated with D. australiense and were incubated 
at 25° ±: 1° C. The extract of healthy/diseased 
tissues was made with ethanol after 10 days 
of infection. This ethanol extract was analysed 
chromatographically to detennine the free 
amino-acid contents. For chromatographic 
assay of protein-bound amino-acids, the alco¬ 
hol extracted residue, containing the protein 
nitrogen and the colloidal protein (left after' 
centrifugation of soluble protein) were -hydro¬ 
lysed by 6 N HCl in the autoclave at 15 lb. 
pressure for 20 minutes. A pinch of stannous 
chloride was added to avoid huniin formation 
and destruction of amino-acids in the presence 
of carbohydrates. The hydrolysed residue was 
filtered and the volume of hydrolyzate so ob¬ 
tained was adjusted to g./ml. fresh weight in 
20% ethanol. The method followed for two- 
dimensional ascending chromatography was 
similar to that reported in earlier publication." 
Proline, which gave a weak reaction with nin- 
hydrin as a yellow spot, was confirmed by 
spraying with Isatin reagent of Saifer and 
Orekes.- The method for colorimetric estima¬ 
tion of the separated amino-acids and amides 
suggested by Thompson et al..*" and also pre¬ 
viously described by the authors'^ was followed. 
The results are summarized in Table I. 

It is evident from Table I that leucine/iso¬ 
leucine, a-alanine, glutamic acid, threonine, 
aspartic acid, serine/glycine, histidine/lysine 
were present both in healthy and diseased 
fruits, while analysis of the protein of the in¬ 
fected tomato fruits revealed the additional 
presence of valine, proline, arginine and gluta¬ 
mine. The concentration of all the bound 
amino-acids increased in the diseasied, tissues, 
and in this respect the results were similar, to 
those reported by the authors for free amino- 
|cidsJ The conspicuous increase of the pro¬ 


tein-bound amino-acids appears to be due to 
the association of fungal mycelium with the 
host tissue which is responsible for higher 
quantities of protein-bound amino-acids. An 
attempt was also made to determine if the 
organism could synthesize the various amino- 
acids and for this purpose the fungus was grown 
on modified Asthana and Hawker’s liquid 
medium “A” in which glucose was subs'ltituted 
by 12 different sources of carbon. It was ob¬ 
served that the pathogen synthesized from 
3 to 13 non-protein and 8 to 13 protein-bound 
amino-acids and amides. The synthesis of 
aimino-acids and amides varied with the source 
of carbon.** 


Table I 


Showing protein-hound amino-acids and 
amides in healthy and infected tomato fruit 
(Mp./gm. fresh weight) 


Amino* acids — 

Protein-bound 

Healthy Infected 

Leucinir/isoleucine 

fO-O 

80-0 

Valine 

— 

60-0 

Proline 

— 

260-0 

a-alanine 

ro -0 

4i0-0 

Gluiamio acid 

60*0 

240-0 

Threonine 

120-0 

180-0 

Ar,inine 

— 

3fi0-0 

Asp ir.ic J cid 

140-0 

360-0 

Scriiie/ghcine 

260-0 

480-0 

Glutan.ine 

— 

60-0 

Histidine/lysine 

180-0 

116J-0 

Total .. 

880-0 

3C80-0 


inc.icates f e absence cJ amino compound. 
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A NEW CERATOSPORIUM FROM 
;INDIA 

Hughes (1951) redescribed Ceratosporium 
fuscescens^ the type species of Ceratosporium 
Schw. (Schweineitz, 1834 ex Hughes, 1951) 
giving conidial development in it and C. rilstonii 
Hughes ; and also discussed critically the other 
taxa described after Schweineitz under the 
name Ceratosporium. In this communication 
a new species of this Hyphomycete is being 
described. 

Ceratosporium indica sp nov. (Figs, 1-7) 



P'i S. 1-) h Fart of niycelliim with p%'-like 

pr< jciiidis P g". li velojjni in of cotiicti I in tiai. 

J ig' 4-5. dev. I >pmc-( t (£ C( nidia by and ^tcoiul 
method, Pigs. 6-8, Yuiing coiuuia. P’ig. 9. Matured 
Conidia. 

This fungus produces superficial blackish- 
brown to black colonies on the substratum. 
Mycelium superficial or partly immersed, 
septate, smooth, brown to subhyaline, reticu¬ 
late, thick-walled, 3*6--5-8/.6 broad, often with 
opposite and right-angled branching. Conidio- 
phores are very short, peg-like, arise singly 
on the superficial mycelium, subhyaline, smooth 
long, 2-8~5-6,«- brpad, (3-6across) 


producing solitary conidia. The conidia 
(si an r os pores) consist of 2-3 long arms 
(rarely 4-armed), brown to blackish-brown. 
The arms are blackish brown at base gradually 
turn piiiler towards apex becoming subhyaline 
to hyaline, 14-23 septate, not constricted at the 
septa, basail cells thick-walled covered with 
distantly placed loose wartsi or smoth, arms, 
adprcssecl, or loo.s,ely overlap each other at base 
and diverge in the upper region, straight or 
slightly flexuous, 140-378 m long, 3T)-7*2g. wide, 
at base and upto 3-6 at apex. The conidia 
may or may not have basal cell depending 
on their mede of development. 

Conidia develop from short narrow erect 
bi’anch arising from the superficial mycelium 
in no order. The apex of each branch swells 
into a spherical vesicle, 5-6-11 *2 g. diam., which 
is cut off by a septum, from the cylindrical 
stalk. This vesicle serves as the conidial 
initials lioeomcs brown and produces, conidia 
in any of the two methods as described by 
Hughes (1951). 

In the first method the initial may elaboi*ate 
vertically or obliquely producing a transverse 
septum in which case the distal cell enlarges 
laterally in opposite direction becoming s'm- 
.sngc-shnpc'd, two cells are laid down giping 
3 cells of which the two end cells initiate the 
two arm'-;. The elongation occurs, and further 
.‘•a pin ar(' formed during which a third arm 
may devedop from the distal cell or adjacent 
iccdl of th(' young arm. In the second method 
the initial enlargers latc'rally in opposite dircc- 
tinnu and bc'comc' oval or sausage^-'^hnped. 
Sepia ari.se at each side of its attachment to 
the stalk thus producing 3 cells. The two 
arms of t.ht' conidia are iniliaiecl and further 
dcwelcpmc'ni i.s sundar to th(‘ fir.st. The third 
arm is more usually produced in lliis method 
of conidia! formation. Conidia formed by the 
first method conspicuously liave the lower or 
basal cells t'csulling from the division of the 
conklial initial and it is air emt in conidia devc- 
lopuig by the second medhod. 

The secondary conidial apparatus has not 
been observed in our taxon, wliich was. reported 
in C. J-^rsccsccns and C. rilstonii (Hughe.s, 
1964). This taxon differs from other Ccrato-- 
sporium, species (Hughes, 1951 ; Saccardo, 
1886) in having longest many septate conidia, 
and distantly placed loose warts on the basal 
cells of the arms, therefore, des,cribed new as 
C. indica. 

Type collected on the dead unidentified culms 
of mohoept from Hyderabad on 27-12-1968, 
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deposited at Herb : Hyderabadense V.V.C.B.L. 
No. 774. 

Ceratospariuvi indica sp. nov. 

Coloniae effusrae, pallide brunneae vel atro 
brunnese, superiicialia, irregularia. Mycelium 
partira superficiale partim immersum ex hyphis 
brunneis, repentibus, septatis, rectis 3 *6-5-8 /a 
latis, ramosis (90°), anastomosantibus com- 
positum. Conidiophora brevissima, 1*4-4- 2^1 
longa, 2*8-5*6/x lata (3*6crassis) ex hyphis 
duobus vel tribus composita. Ramuli conidio- 
rum basi coaliti, inferne adpressi ssepeque 
inter se subspirales, recti vel curvati, diver- 
gentes, vel fasciculares, brunnei et warticulata 
ad basin, superne subhyalina vel hyalina levia, 
14-23 septati, 140-378 /a longi, 14*4-21*6<ti lati, 
apice 3 *6-5 *8 At lati. 

Sincere thanks are due to Mr. P. S. Kao, 
Principal, and Dr. S. D. Satvralekar, former 
Principal, Vivek Vardhini College, for facilities 
and encouragement. 
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EPICOTYL GRAFTING IN MANGO 
(MAPIGIFERA IRBICA L.) 

Inarching, a commercially adopted attached 
method of grafting in mango, is not only cum¬ 
bersome and expensive but sometimes 
impraticable too, particularly when scion 
material is to be brought from distant places 
or from very high trees. Because of these 
reasons a successful detached grafting method 
was rightly desired in mango and veneer 
grafting hais fulfilled the need.^ Besides, other 
methods of detached grafting such as saddle, 
splice and wedge have been also tried with, 
considerable success using the root-stocks upto 
one month age at this Institute since 1962. The 
splice grafting gave good success.^ In con¬ 
tinuation to the above, further work has been 
carried out by employing germinating seeds as 
root-stocks and grafting at its epicotyi portion. 

Germinating seeds of about 4-8 days old 
were taken out from sand-beds in a water 
bucket afvoiding injuries to roots and were 
used as root-stocks. The scions were prepared 
by prior defoliation of shoots of comparative 
thickness. Splice and wedge methods were 
used for grafting. For splice grafting, the 
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epicotyi was cut in 2-3 cm. long slanting way 
and the lower portion of scion was also cut to 
match the same cut. The cut surfaces of both 
the stock and scion were tied together with 
alkathene so that the cambium of each other 
came in close contact. In wedge gxafting, a 
vertical cut of 4-6 cm. length was given into 
the beheaded epicotyi so as to receive the 
wedge-shaped scion (Fig. 1). This was then 



Fig. 1. Epicotyi grafting by wedge method, scion 
placed in position. 

tied tightly with alkathene film. The grafts 
prepared by above methods were planted im¬ 
mediately in pots and watered. The whole 
operation was conducted in rainy season when 
there was high humidity in the atmosphere. 

The scion sprouted within a month of opera¬ 
tion. The percentages of success in splice and 
wedge methods were 50*0 and 33*3 respec¬ 
tively. Plants raised by splice method grew 
better than the others. These techniques will 
enable the nurserymen to prepare more grafts 
during rainy season. 

Division of Horticulture, P. K. Majumder. 

Indian Agricultural D. S. Rathore. 

Research Institute, 

New Delhi-12, October 28, 1969. 
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2. Mnkherjee, S. K. and Majumder, P. K., Indian 

Hori., 1961, 6. 3. 


I 


S 

I 

I 


7 


•Ir:- 



No, 6 

March 20,1970 


143 


REVIEWS AND NOTICES OF BOOKS 


Annual Review o£ Astronomy and Astrophysics 
(Vol. 7). Edited by Leo Goldberg. (Annual 
Keviewsj, Inc., 4139 El CaminO' Way, Palo 
Alto, California 94306, U.S.A.), 1969. 

Pp. vii T- 717. Price $ 8.50 U.S.A. ; Foreign 
$ 9.00. 

This latest volume of the Annual Review of 
Astronomy and Astrophysics was organized by 
the Editorial Committee during its seventh 
meeting in Palo Alto, California, on May 20, 
1967. Attempts have been made to provide the 
reader with a series of critical reviews covering 
research in a number of important fields of 
astronomy and astrophysics. 

The articles contained in this volume are : 
Cosmic Rays in the Galaxy, by Peter Meyer ; The 
Large-Scale Distribution of Hydrogen in the 
Galaxy, by Frank J. Kerr ; Evolution of Difiusc 
Nebulae, by William G. Mathews and C. R. 
O’Dell; Lithium and Beryllium in Stars, by 
George Wallerstein and Peter S. Conti ; X-Rays, 
from the Sun, by W. M. Neupert; Mechanisms 
of Solar Flares, by P. A. Sweet ; The Interiors 
of Planets, by K. E. Bullen, Radar Studies of 
Planetary Surfaces, by J. V. Evans; Infrared 
Spectra of Stars, by Hyron Spinrad and Robert 
P. Wing ; Motions of Planetary Atmospheres, 
by Richard Goody ; Synthetic-Aperture Radio 
Telescopes, by G. W. Swenson, Jr. ; Develop¬ 
ments in the Theory of Synchroton Radiation, 
and Its Reabsorption, by V. L. Ginzburg and 
S. I. Syrovatskii ; Ultraviolet Astronomy, by 
R. Wilson and A, Boksenberg ; The Moon’s 
Surface, by Ernst J. Optik.; Quasistellar Ob.iccts, 
by Maarten Schmidt ; Physics' of Massivci 
Objects, by Robert V. Wagoner ; The Magneto¬ 
sphere of Jupiter, by Thomas D. Carr and 
Samuel Gulkis; High-Resolution Observations 
of Radio Sources, by Marshall H, Cohen ; 
Stellar Rotation, by P. A. Strittmatter ; and 
Some Related Articles Appearing in other 
Anyiual Raiheias. C. V. R. 

Biophysics : Concepts and Mechanisms, By 
E. J. Casey. (Van Nostrand Reinhold Co., 
New York, London, Toronto, Melbourne) 
(Affiliated East-West Press, Pvt. Ltd., New 
Delhi), 1969. Pp. xvi + 335. Price Rs. 16-00. 

This book is primarily intended to provide 
the student of biological sciences or of medicine 
with a substantial introduction into Biophysics. 


The subject-matter, discussed in the Introduc¬ 
tion, has been carefully chosen during ten 
years of teaching the subject. 

Richly illustrated, the book presents a 
readable coverage of such important topics as 
biocncrgetics., kinetics, information theory, 
ultrasonics, radioactivity and ionizing radia¬ 
tions, and structure of macromolecules and of 
membranes. The author presents eaich subject 
as a functional part of an integrated whole. 
Interactions between electromagnetic radiation.s- 
and the human body are presented systemati¬ 
cally as parts of the spectrum (warming, visi¬ 
ble, photochemical and ionizing regions). 

The treatment of energy transfer, and nerve 
and muscle lead logically into a discusvsion of 
coding and information theory in genetics and 
self-control of the living organism. The scope 
is broad, yet fully detailed in those areas 
where quantitative knowledge of living systems 
is' extensive enough to allow cn treatment in 
depth. 

This book will serve as a convenient and 
valuable treatment of biophysics, for profes¬ 
sional people and students in medicine, biology, 
physic.s, and other fields concerned with the 
quantitative physical aspects aind modern con¬ 
cepts of biological structures and processes. 

C. V. H. 

Applied Spectroscopy Reviews (Vol. 2). Edited 

by Edward G. Brame, Jr. (Marcel Dckker, 

Inc., 95, Madison Avenue, New York), 1969. 

Pp. vii -k 376. Price $ 17.50 ; In sterling : 

LS . lsh . Od. 

Applied Spectroscopy Revieias provides thc‘ 
latest information on lirinciples, methods, and 
applications of spectroscopy for the researelK'r, 
with discussions that relate physical concepts 
to chemical applications. Written by notc'd 
spectroscopistsi, the articles cover the entire 
field of spectroscopy, so that chemists, physi- 
'Cists, biochemists:, and other scientists who use 
spectroscopy in their re.search may benefit from 
the material presented. Gamma-ra.y, X-ray, 
ultraviolet, omission, visible, infrared, Raman, 
microwave, NMR, ESR, NQR, mass, atomic 
absorption, and internal reflection spectroscopy 
are among the methods which are examined. 
Recent advances in the field are reviewed, 
assessed, and critically evaluated, with emphasis 
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on the application of the latest techniques. The 
underlying principles of these techniques and 
applications are also discussed. 

Volume 2 under review contains the follow¬ 
ing chapters: Near-Infrared Spectrophoto¬ 
metry, by Kermit B. Whetsel; Spectroscopic 
Studies of the Hydrogen Bond, by A, S. N. 
Murthy and C. N. R. Kao; Molecular Vibra¬ 
tions of High Polymers, by Giuseppe Zerbi ; 
and Analysis of ABX Spectra in NMR Spectro¬ 
scopy, by George Slcmp. 

Organic chemists, biochemists, spectroscopists, 
and students and teachers in various, fields will 
find this book required reading. C. V. R. 


Pundamentals of Electrodynamics. By Boris 
Podolsky and Kaiser S. Kunz. (Marcel 
Dekker, Inc., 95, Madison Avenue, New 
York, N.Y. 10016), P. 492. Price $14.50. 

The book treats classical electrodynamics in 
a logically consistent way so as to prepare the 
student for quantum electrodynamics, elemen¬ 
tary particle physics, and quantum field theory. 
The text is broad based and covers in addition 
to basic theory, applications to radiation theory, 
geometrical optics, breadth of spectral lines, 
dynamics, of charged particles, and electro¬ 
dynamics of material media. There are worked 
out examples as well as problems at the end. 
of each chapter. The book should be suitable 
for a one semester course in classical electro¬ 
dynamics to graduate physics students. 

A. S.* G. 


I Curve III 

L Science 

chemical information about their animals. The 
selection of methods is such as to help the 
non-specialists also. A. S. G. 


Supplement to the Glossary of Indian Medicinal 
Plants. By R. N. Chopra, I. C. Chopra and 
E. S. Varma. (Publications and Information 
Directorate, Hillside Read, New Dellii-12), 
Pp. 120. Price Rs. 14-00; 211 sb. or $4.50. 

Since the publication of the original book 
Tie Glcaccry cf Indian Medicinal Plants in 
1C5G, a considerable amount of work has been 
done on medicinal plants and a large volume 
of literature has. accumulated. The present 
Supplement contains information on the sub¬ 
ject published between 1955 and 1964, and 
thus brings the Glossary more up to date. 

A. S. G. 


Vanaspatika Anusandhana Darsika (in Hindi). 
By K. C. Chunekar. (Chowkhamba Sanskrit 
Series Office, Post Box 8, Varanasi~l U.P), 
Pp. 192. Price Rs. 10-00. 

This publication in Hindi contains the 
abstracts of more than 700 research papers on 
Indian medicinal plants published during the 
three years 1966-68, from the fields of 
pharmacognosy, phytochemistry, pharmaco¬ 
logy, and clinical trials. Relevant information 
is given under each plant arranged in 
alphabetical order according to their scientific 
names in English. A. S, G. 


Reviews and Notices of Books 


A Laboratory Manual o£ Microtechnique and 
Histochemistry. By A. T. Sumner and 
B. E. H. Sumner. (Published by Blackwell 
Scientific Fublicaticns, 5, Alfred Street, 
Oxford 0X1 4 HB. England), Pp. 98. Price 
20 sh. 

This, manual is intended as an introduction 
to the field of practical microtechnique and 
histochemistry of animal tissues. Though the 
book is particularly suited to under-graduates, 
it will also be useful to those research workers 
whose main interests lie in other fields, but 
may occasionally need cytological or histo- 


Books Received 

Graph. Theory. By Frank Harary. (Addison- 
Wes.iey Publishing Co., Inc., London W. 1), 
1939. Pp. ix-l- 274. Price 117 sh. 

Coiicepts and Develop^nent of Quantum Physics 
By J. C. Slater. (Dover Publications, 180, 
Varick Street, New York 10014), Pp. xi 322. 
Price $ 3.00. 

J. Sen Memorial Volume. Edited by 
H. Santapau, A. K. Ghosh, S. K. Roy, 
S. Chandra and S. K. Chaudhuri. (Botanical 
Society of Bengal, 35, Bally gunge Circular 
Road, Calcutta-19), 1969. Pp. xxi-|- 497. Price 
Rs. 40-00. 


I8'.:>2 /O.^ Published by S. R. S. Sastry, Current Science Association, Bangalore-6, 
and Printed by M. S. Narayanamurthy at The Bangalore Press. Bangalore-18. 




MICRQNUTRIENTS IN NITROGENOUS, PHOSPHATIC AND MIXED FERTILIZERS 

K. T. JOSEPH, M. PARAMESWARAN and S. D. SOMAN 
Health Physics Division^ Bhahha Atomic Research Centre, Bombay-85 


Introduction 

N plant nutrition, besides carbon dioxide 
and water some other materials are also 
essential. Among them are : (a) The macro- 

nutrients nitrogen, phosphorus and potassium 
which are required by the plants in large 
quantity, (b) the secondary nutrients calcium, 
magnesium and sulphur which are required in 
lesser but still considerable quantity, (c) the 
micronutrients (trace elements) iron, manga¬ 
nese, copper, zinc, boron, molybdenum and 
chlorine, the requirements, of which are in 
extremely small quantity. The role of COo, 
water, macronutrients as well as secondary 
nutrients in plant growth are well known.'’ 
But, comparatively little information is avail¬ 
able on the role of trace elements in plant 
nutrition. Presently, it is known that Fe is 
used by the plant in some of its respiratory 
enzyme systems' like catalase and peroxidase. 
Besides, being essential in chlorophyll formation 
(though not a constituent of it), Fe deficiency 
causes leavesi to turn white and results in 
retardation of growth. Zn is considered to be 
involved in certain enzyme systems in the 
plants like carbonic anhydrase and carboxylase. 
It is also associated with auxin, a growth- 
promoting hormone. Mn plays some unknown 
part in the functioning of certain oxidative 
enzyme systems as well as arginase and carbo¬ 
xylase groups. Cu isi also probably associated 
with some of the plant enzyme systems such 
as polyphenol oxidase, laccase and ascorbic acid 
oxidase. In addition to the above-mentioned 
elements:, it is possible that some more elements 
may be identified as essential elements and 
Rb is likely to be one among such elements. 

The supply of macronutrients is the primary 
function of fertilizer industry. The require¬ 
ment of secondary nutrients is usually met by 
incidental inclusion of these elements in major 
nutrient fetilizers. The occurrence of trace 
elements in fertilizers may be either accidental 
or due to their deliberate addition as micro¬ 
nutrients. As impurities in raw materials and 
during different stages of manufacturing pro¬ 
cesses, some of these elements find their way 
to the finished products. 

The present work is based on the analysis 
of certain nitrogenous, phosphatic and mixed 


fertilizers for K, Rb, Mg, Fe, Cu, Mn and Zn 
by Atomic Absorption Spectrophotometry. 

Experimental 

The nitrogenous fertilizer (ammonium 
sulphate and urea) samples were brought into 
solution by dissolving in distilled deionised 
water. The phosphatic and mixed fertilizer 
samples were dissolved by two different diges¬ 
tion methods : (a) Digestion with cone. HCl and 
(h) digestion with HF-HNO.^ (1:2). In each 
caise a weighed quantity of the sample (^ 5g.) 
was us(ed and the solution made up to 100' ml. 
in a volumetric flask. Appropriate “blanks’' 
were also prepared by adding only the respec¬ 
tive reagents. 

A Perkin-Elmer model 303 Atomic Absorp¬ 
tion Spectrophotometer with Air-Acetyleno 
flame was used for all the determinations. All 
the elements except K and Mg were determined 
directly in the sample solutions. K and Mg in 
phosphatic and mixed fertilizers were deter¬ 
mined after suitable dilution (10 to 100 times) 
of the sample solutions. Usual precautionary 
steps were taken to avoid possible interference 
effects.-"’ Considering the high solid contents 
in the sample solutions prepared, corrections 
were made in absorbance values! for light scat¬ 
tering as suggested by Billings.’'^ 

Results anid Discussion 

The precision and accuracy of the determi¬ 
nations were checked by duplicate analysis and 
by adapting method of standard addition, and 
found to be within 2% and 5% respectively. 
Table I lists the sensitivity of determination 

Table I 

Sensitivity-^^ and minimum sample concentration 
that could he estimated 


Minimum determinable 

Element Sensitivity sample concentration 

(P'gig) 


Calcium 

0-46 

0-9 

Magnesium 

0-02 

0-04 

Potassium 

0-09 

0-18 

Rubidium 

0-33 

0-60 

Iron 


0-60 

Copper 

0-U 

0-28 

Zinc 

0-176 

0-36 

Manganese 

0-16 

0-3 


* fig/ml of element which gives 1 % absorption. 
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Table II (a) 

Concentration of various elements in nitrogen ous fertilizers 


— - ---- 





j. of the sj 

imple 



Fertilizer 

Sample treatment 

Mg 

K 

Fe 

Zn 

Cu 

Mn 

Rb 

Ammonium sulphate (F. A.C.T.; .. 

Ammonium sulphate (Gujarat ferti¬ 

Water dissolution 

2 

4 

1 

0-5 

2-1 

1-8 

0*8 

0-6 

0-9 

2 

1-1 

0-8 

4-5 

3-2 

lizers } 

Urea (Gujarat fertilizers) 


2 

1-2 

1-6 

<0*35 

2 

0-6 

4 


Table II (b) 

Concentration of various elements in phosphatic and mixed fertilizers 


% of the sample /^g/g. of the sample 


Fertilizer 

Sample treatment 

Mg 

K 

Fe 

Zn 

Cu 

Mn 

Rb 

Super phosphate (F.A.C.T.) 

HCl digestion 

0-1243 

0-0155 

0-1090 

112 

13 

9 

1-9 

HF-HNO 3 digestion 

0-0400 

,, 

0-0415 

145 

8 

6 

1-2 

Diammonium phosphate 
(Gujarat fertilizers) 

HCl digestion 

0-2514 

0-0402 

•• 

402 

14 

99 

1-2 

HF-HISO 3 digestion 

0-0J08 

0-0343 

0-2690 

212 

14 

95 

1-1 

Factumfos (F.A.C.T.) 

HCl digestion 

0-1470 

0-0098 

0-0960 

96 

6 

C -2 

1*2 



0-0088 

0-0990 

106 

6 

7-9 


HF-HNO 3 digestion 

0-1030 

1-1 

Snphala (F.C#!. Trombay) 

HCl digestion 

0-3290 

•• 

0-6125 

38 

10 

67 

30 


0-1370 



32 


66 

22-6 

HFHNO 3 digestion 

•• 

-- 

9 


for different elements and minimum sample 
concentration in each case that could be esti¬ 
mated. Tables II (a) and II (b) report the 
concentration of various elements in nitro¬ 
genous, phosphatic and mixed fertilizer samples 
analysed- Of the two methods followed for 
phosphatic and mixed fertilizers, the values 
obtained by HCl digestion procedure are 
generally higher in case of K, Mg and Fe. 
For the rest of the elements, except Zn, the 
values obtained by both the methods agree 
well. No such generalization is possible in. 
case of values for Zn from the results obtained. 
Hammar and Page who estimated, micro¬ 
nutrients in fertilizers^ favour HCl digestion, 
method after trying KIHSO 4 fusion, HF-HNO^ 
digestion and HCl digestion methods. The data 
presented in Table II (a) show that the nitro¬ 
genous fertilizers analysed are deficient not 
only in micronutrients but also in K and Mg. 
Deficiencies of micronutrients are observed in 
the other two types of fertilizers also 
(Table lib). 

Some of the typical guarantee values pro¬ 
posed and adopted by regulation in some states 
of U.S.A. are given in Table III. Unfortu¬ 
nately, the beneficial role of micronutrients; 
added to fertilizers does not seem to be appre¬ 
ciated by the manufacturers in our country. It 
is desirable that quality control measures with 


Table III 

^’Typical guarantee values of certain micro-- 
nutrients {Proposed and adopted by some 
states in VS.A.) 


Element 

Per cent 

Mg 

0-60 

Cu 

0-05 

Fe 

0*10 

Mn 

0-05 

Zn 

0-05 


* Reported in Ref. ( 1 ). 


regard to micronutrient content are strictly 
followed as is the case in U.S.A., where ferti¬ 
lizer manufacturers give guarantee values of 
these elements in their products.<5 It may be 
argued that the requirement of these elements 
by plants could be met with what is present 
in the soil and the range between adequate and 
toxic levels of micronutrients (like B, Zn and 
Cu) are small so that additional supply of the 
trace elements through fertilizers is not neces¬ 
sary. But, it is pointed out^ that the dependence 
on incidental supply or, on materials already 
present in the soil, is not often adequate for 
optimum plant growth. Besides, the micro¬ 
nutrients which are already present in the soil 
are not readily available to the plant. There¬ 
fore, not only the supply of these nutrients, 
but also that ip the available form (Cu, Zn^ 
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Micfonutfients in Nitrogenous, Phosphatic aitd Mixed Pertilizefs ^^Sence 


Table II (a) 

ConcentTdtiou of vcltious elemcuts w TiitTogon ous fevtilizcis 



Sample treatment 



ftg/g. of the sample 



Fertilizer 

Mg 

K 

Fe 

Zn 

Cu 

Mn 

Rb 

Ammonium sulphate (F.A.C.T.) 
Ammonium sulphate (Gujarat ferti¬ 
lizers) 

Urea (Gujarat fertilizers) 

.. Water dissolution 

•« n 

2 

4 

2 

1 

0-5 

1*2 

2-1 

1-8 

1-6 

0*8 

0*6 

<0-35 

0*9 

2 

2 

M 

0-8 

0.6 

4-5 

3-2 

4 

Table II (b) 

Concentration of various elements in phosphatic 

and mixed fertilizers 



Fertilizer 

% of the sample 

Sample treatment 

_______ 


jug/g. of the sample 

_ 


Super phosphate (F.A.C.T.) 

HCl digestion 

0*1243 

0*0155 

0*1090 

112 

13 

9 

1*9 




0*0415 

146 

8 

6 


HF-HNO 3 digestion 

0-0400 


1*2 

Diammonium phosphate 

HCl digestion 

0*2514 

0*0402 

•* 

402 

14 

99 

1*2 

(Gujarat fertilizers) 

HF* H N O 3 di gestion 

0*0108 

0-0343 

0*2690 

212 

14 

95 

1*1 

Factumfos (F.A.C.T.) 

HCl digestion 

0*1470 

0*0098 

0*0960 

96 

6 

6*2 

1*2 









HF'HNOa digestion 

0-1030 

0*0088 

0-0990 

106 

6 

7*9 

1*1 

Snphala (F.C.I. Trombay) 

HCl digestion 

0-3290 

•• 

0-5125 

38 

10 

67 

30 





32 

9 

66 

22-6 

HF'HNOa digestion 

0*1370 

•* 

•• 


for different elements and minimum sample 
concentration in each case that could be esti¬ 
mated. Tables II (a) and II (b) report the 
concentration of various elements in nitro¬ 
genous, phosphatic and mixed fertilizer samples 
analysied. Of the two methods followed for 
phosphatic and mix^ed fertilizers, the values 
obtained by HCl digestion procedure are 
generally higher in case of K, Mg and Fe. 
For the rest of the elements, except Zn, the 
values obtained by both the methods agree 
well. No such generalization is possible in. 
case of values for Zn from the results obtained. 
Hammar and Page who estimated micro¬ 
nutrients in fertilizers*’ favour HCl digestion 
method after trying KHSO 4 fusion, HF-HNO^ 
digestion and HCl digestion methods. The data 
presented in Table II (a) show that the nitro¬ 
genous fertilizers analysed, are deficient not 
only in micronutrients but also in K and Mg. 
Deficiencies of micronutrients are observed in 
the other two types of fertilizers also 
(Table II b). 

Some of the typical guarantee values pro¬ 
posed and adopted by regulation in some states 
of U-S.A. are given in Table III. Unfortu¬ 
nately, the beneficial role of micronutrients; 
added to fertilizers does not seem to be appre¬ 
ciated by the manufacturers in our country. It 
is desirable that quality control measures with 


Table III 

'^'Typical guarantee values of certain micro^ 
nutrients (Proposed and adopted by some 
states in U-S.A.) 


Element 

Per cent 

Mg 

0*50 

Cu 

0-05 

Fe 

0-10 

Mn 

0-06 

Zn 

0-05 


* Reported in Ref. (1). 


regard to micronutrient content are strictly 
followed as is the case in U.S.A., where ferti¬ 
lizer manufacturers give guarantee values of 
these elements in their products.^ It may be 
argued that the requirement of these elements ' 
by plants could be met with what is present 
in the soil and the range between adequate and 
toxic levels of micronutrients (like B, Zn and 
Cu) are small so that additional supply of the 
trace elements through fertilizers is not neces¬ 
sary. But, it is pointed out^ that the dependence 
on incidental supply or, on materials already 
present in the soil, is not often adequate for 
optimum plant growth. Besides, the micro¬ 
nutrients which are already present in the soil 
are not readily available to the plant. There¬ 
fore, not only the supply of these nutrients, 
but also that in the available form (Cu, Zn, 
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Mn, etc., as sulphates and B as borate) is neces¬ 
sary. The view that micronutrients should be 
supplied as “insurance’’ whether a need can be 
identified or not is gaining support among 
agronomists. 

Considering the problem of uniform distri¬ 
bution of micronutrients in fertilizers, analysis 
of random batch samples for their trace element 
content could be adopted as one of the quality 
control measures in fertilizer industry. 
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CRYSTAL STRUCTURES OF SOME ADDITION COMPOUNDS OF GLYCINE 

P. NARAYANAN- and SHANTA VENKATA RAMAN 
Department of Physics, University of MysorCy Mysore-6 


Introduction 

T is well known that glycine forms addition 
compounds with many inorganic salts. 
Even though the structure of glycine itself has 
been, analysed in detaiP"^^ very little structural 
information is available about these addition 
compounds. Hence, it was felt worthwhile to 
carry out a systematic study of the crystal 
structures of some of them to gather informa¬ 
tion regarding the orientation of the glycine 
units; in its different compounds and also to 
elucidate the nature of the hydrogen bonds 
present. 

This note describes the main features of the 
structure of glycine molecule in three addition 
compounds of glycine, viz.. Diglycine barium 
chloride monohydrate, Diglycine strontium 
chloride trihydrate and Diglycine manganese 
chloride. 

EXPERIMEOJiTAL 

The compounds were crystallis^ed by slow 
evaporation of aqueous solution of glycine and 
the respective salt (barium chloride, strontium 
chloride and manganese chloride) in stoichio¬ 
metric proportions. Morphological studies 
showed the crystals of barium and strontium 
compounds to belong to the orthorhomic system 

•Present address: Mux Plan':k Institute, Miinchen, 
W, Germany. 


while the manganese compound crystallised in 
the Iriclinic class. 

Unit cell dimensions of the three crystals 
were determined from osicillaiion, and Weis- 
senberg photogi'aphs taken with CuK^ radia¬ 
tion. The space groups were deduced from tlie 
symmetry of and the systematic absences in 
the respective X-ray diffraction patterns. The 
crystal, data for all the three compounds are 
given in Table 1. The present values for the 

Table I 

Barium Strontium Manganese 

compound comiJound compound 

Crystal group Ortho- Ortho- TricUnic 
rhombic rhombic 


Space group 

R&/}» 


1^6 Art 

l-T 

Cell parameters a 

8-302 

1 

lG-52 A 

4-971 

b 

14-810 

A 

9-34 A 

7-920 

c 

9-324 

A 

8*26 A 

0-976 

a 

90® 


90® 

107®-43 


90® 


90® 

116°-96 

y 

90° 


90® 

87° 

Unit cell volume 

1143-0 


1261-0 

234-6 


Density (mea- 

2-2 


1-90 

1-94 

sured) gm./c^. 

Density (calcu- 

2-182 


i-892 

1-932 

latecl) gm./c.c. 

Molecules per 

4 


4 

1 


unit cell 
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Mn compound are more accurate than those 
reported earlier. The densities were measured 
by flotation method as reported earlier-^-e 
Intensities were recorded on multiple films 
using the equi-inclination Weissenberg techni¬ 
que. Complete 3-D data were collected for 
the layers 

Hkl, H = 0,1,2,3,4 and 5 ) for barium 

hkh, L = 0,1,2,3,4 and 5 j compound, ' 

and Hkl .. H = 0,1,2,3,4 and 5| 'for strontium 
hKl .. K=: 0,1,2,3,4 and 5j compound 
and hkL .. L = 0,1,2,3 and 4 ] for manganese 
Hkl .. H = 0,1,2,3 and 4 | compound. 
Intensities were measured by visual estimation 
against standard intensity strips recorded for 
the same crystals. The Lorentz, polarisation 
and absorption corrections were applied to the 
measured intensities and they were placed on 
an absolute scale using Wilson’s procedure. 

Structure Determination 
All three structures have been determined by 
the heavy atom method. The first two struc¬ 
tures (Ba and Sr compounds) are orthorhombic 
with space group and contain four 

molecules in the unit cell whereas the last 
one (Mn compound) is triclinic with space 
group Pj and contains only one molecule in 
the unit cell. 

1 . Ba Compound 

Interpretation of the (hko) and (okl) 
Patterson projections enabled the Ba atom to 
be fixed with certainty. The position of Ba 
was then refined by the method of least 
squares. From the final structure factors, 
phases for many reflections could be deduced 
with certainty. Then a Ba removed difference 
Fourier showed clearly the chlorine position 
which was then refined. By successive appli¬ 
cation of difference synthesis and structure 
factor calculation .and also by using a wire 
model of the glycine molecule according to 
Marsh’s" values, all the atoms of glycine could 
be located as also the water oxygen. With 
these atomic co-ordinates, 3-D data with 557 
reflections were fed and a few cycles of least 
squares refinement were performed and the 
R-factor came down to 11*6%. The structure 
was still more refined giving anisotropic tem¬ 
perature factors and the R-factor was reduced 
to 8-6%. 

2. Sr Compound 

Sr compound crystallises with space group 
^&cn isomorphous with the Ba com¬ 

pound. 


After locating the Sr atom from (hoi) and 
(okl) Patterson maps, a few successive Fourier 
and difference Fourier syntheses enabled to 
locate all the atoms. The R-factor at this 
stage was 19%. Further refinement was done 
with 3-D data. With inclusion of anisotropic 
temperature factors, the R-factor came down 
to 7%. 

3. Mn Compound 

Mn compound crystallises in the triclinic 
system in which the possible space groups are 
Pi and P^. Intensity statistics performed with 
an overall temperature factor of B = 0-956 A- 
favours a centric structure. This is also to be 
expected from other considerations. The crystal 
was therefore assigned to space group P^. 

It is obvious that Mn occupies the origin 
(0,0,0). By the same procedure of iterativei 
difference syntheses, all the atoms could, be 
located. This gave an R-factor of 22-5%. 
When anisotropic temperature factors were 
included, a few cycles of least squares refine¬ 
ment brought down the R-factor to 10-8%. 

To improve the accuracy of intensity 
measurements in order to draw more refined 
structural conclusions the intensities or reflec¬ 
tions in all the three crystals were also measured 
using a Siemens 3-circle automatic single 
crystal diffractometer. This was made avail¬ 
able to one of the authors (P.N.) through the 
kind courtesy of Prof. W. Hoppe of the Max 
Planck Institute to whom the authors." thanlcs 
are due. 

Main Features of the Structures 

From the results it is observed that the 
glycine molecule is in zwitter ion form in all 
the three cases. The molecular form of the 
glycine molecule isi almost the same in all the 
structures. The molecule is planar except for 
the nitrogen atom which deviates from the 
planarity by 0-158 A in the Ba compound, 
0-141 A in the Sr compound and 0-703 A in the 
Mn compound. Table II gives the values for 



fig. 1 
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Table 

II 




Ba 

"r 

Mn 

Marsh 

Stosi k 

Bond 

com- 

com- 

com- 

a- 

Ni gly 


pound 

pound 

pound 

glycine dihydrate 


A 

A 

A 

A 

A 

Cj-Oi 

1*293 

1*248 

1*254 

1*252 

1*25 

Ci-0, 

1*172 

1*247 

1-27S 

1*255 

1*29 

C'l-C: 

1 *526 

1*519 

1*512 

1*523 

1*50 

C.-.N 

1*507 

1-4SI 

1*508 

1*474 

1-42 


Bond angles 
Oj-Ci-O. 124“-2 

124'"*2 

124°.S 

125'" *5 

122'^ 

Oi-Ci-C, n9°.s 

1]9°*4 


117"'*4 

115'" 

0..-Ci-C« 116°.0 

il6°*4 

11.0°. 7 

in'"*! 

i2:i"^ 

Ci-Co-N Hl°.7 

111°*5 

ll0“-5 

lll^-S 

103° 

the bond lengths and 

. bond 

angles 

in the 


glycine molecule as revealed from the three 


structures as compared with those got Xor 
a-glycine by Marsh- and for Nickel Glycine 


dihydratc by Stosick/"^ The structures seem to 
be stabilised by a set of hydrogen bonds. 

Details of the structure will be published in 
due course after completing the refinement with 
diffractometer data. 

The authors wish to thank Prof. S. Chandra- 
sekhair, for his continued interest in the 
problem. 
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EFFECTS OF PHOTOPERIODISM ON MOULTING IN HEMIGRAPSUS NUDUS 

DANA 

N. G. KURUP- 

Department of Biology. University of Orcgo 7 i, Engeve 

and 

Marine Biology Laboratory. Cliarlvsiov. l/.S.A. 


Abstract 

In the shore crab, Hemigrapsm nudm, light as an environmenfal regulator of nioultini' 
is considered. Absence of light inhibits proecdy.sis, thougit inciwised light conditions do niit 
accelerate it. 


Introduction 

I IGHT intensity and periodicity are known 
^ to influence crustacean moulting. There is 
evidence that moulting will be inhibited for 
several months in Gecarcinus if it is subjected 
to constant illuminaition (Bliss, 1954), but that 
darkness would favour its procedysial growth 
(Bliss, 1964). Cambarus responds to daily 
photoperiod by an increased tendency to moult 
in winter months (Stephens, 1955). In 
Carcinus constant illumination retards moult¬ 
ing without affecting the duration of proeedysis 
(Passano, 1963). Kurup (1963) observed that, 
in Hemigrapsus-, continuous illumination is not 
favourable for moult preparation, though pro- 

* Present address: Principal and Professor of Zoology, 
N.S.S. Hindu College, Changanacherry-2, Kerala. 


longed darkness blocks moulting altogelhci". 
Controlled experiments, rei)orted liere, have 
rurlher .shown that moult responses of this 
shoj'c crab, exposed to piiotoperiod, are consi¬ 
derably varied. 

Matke^iai. and Mkthod 

Bpecimens of Heoiigrapsus vudm. col I ccied 
from Cape Arago, Oregon, U.S.A. were kept in 
aquarium tanks (2.'/ x 2 ' v l yj containing sand- 
beds with nea-water. The tanks were con- 
tinumlly aeratecl and were supported on black- 
liaintecl metal jackets of constant-running 
treshwatci* to simulate ticlc-pool conditions. 
A thermostat was also suitably installed to 
maintain a. temperature range of 13-15'’ C. in 
the tanks. The water jackets were also pro- 
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vided with hinged light-proof lids having two 
25~Watt fluorescent-lamp fixtures so as to pro¬ 
duce 10-40 foot candles of illumination on the 
water surface in the tanks. The lights were 
controlled by automatic timers. The animals 
were fed with dog biscuits or fish scraps, and 
each day, the tanks were examined for food 
left overs and dead animals. The sand-beds 
were also cleaned and the sea-water changed 
on alternate days, the cleaning time never 
having exceeded 30 minutes for each, tank. The 
stages of the crabs in the intermoult cycle 
were determined on the basis of criteria chosen 
from Kincaid and Scheer (1952), Scheer (1960; 
and Kurup (1964). 

The experiment was done in the winter 
months, November to December. Crabs in 
diecdysis (See Bliss, 1964) or belonging lO 
Cl stage (See Drach, 1939), of about the same 
size (3*20-3*60 cm. carapace width) were 
selected for the experiment, irrespective of 
sex (all females were non-ovigerous). They 
were divided into 5 groups (Groups A, B, C, D 
and E)—each group contained in a separate 
tank and each tank accommodating 9 animals— 
and then subjected to different photoperiod 
responses. Group E functioned as, a control as 
th,ose animals were subjected to 9 hours photo¬ 
period which approximated with the normal 
daylength of the place in relation to season 
and latitude-. The daylength had a maximum 
variance of 22 minutes only during the experi¬ 
mental period (Data from Coast and Geodetic 
Survey, U.S. Department of Commerce). The 
crabs were numbered on the carapace with a 
wax pencil to follow’ up the changes in the 
intermoult cycle individually. The Drach 
stages of the test animals were estimated and 
recorded for the days of the experiment (any 
time from 8 a.m. to 10 a.m.) and the results 
on the 12th and 30th days analysed. 

Results 

Animals in Group A, kept in dark for full 
24 hours a day did not show any proecdysial 
change even on the 30th day and 7 crabs sur¬ 
vived the test; period. Of the 9 crabs (Group B) 
maintained under 24-hour illumination, 3 
changed themselves into D^ by the 12th day. 
One more changed into D^, by the 30th day, 
while proecdysis was not even initiated in the 
remaining 5. The maximum mortality was 
also observed in this group wdth only 3 animals 
(all in D(,) surviving the experimental period. 
In Group C subjected to 15-hour light and 


9-hour aarK each day, all the 9 animals 
in Dq on the 12th day; by the 30th day 3 
were in D^», and 6 were in Dj^, though 2 
belonging to the D^ stage died before coix i 
pletion of the experimental period. In Grro-Lil* 
D, to which light and dark alternated evex”> 
12 hours, 5 crabs showed no signs: of proecdys^’ 
initiation till the 12th day, while 4 
moved on to the stage. By the 30tin <±tiy ^ 
3 animals (two in C^ and one in D^)) wc-x'* 
dead and the 6 survivors were all in 
Group E exposed to 9-hour light and 
dark did not evince any response, and all tlx^^ 
survivors (8 out of 9) remained in tlie C t 
stage even at the close of the experiment • ‘» 
period. The one crab that died during: tlxt* 
one-month observation was also in C.^,. 

For a quantitative assessment of moLX 11 
induction, based on the results obtained 
the 12th and the 30th days, a proecdysis indtox 
was calculated by the sum of the duration < ^ ^ 
stages of responsive animals (stage valu.c* j 
divided by the initial number of experimental^ 
animals of each group. The time run from on*'' 
physiological state to another is approximate^ IJ" 
known (C^ to D^^ = 15 days ; D^ to 
days!; to D^ = 6 days) for a closely relate'•cl 
brachyuran genus belonging to the 
Grapsidee family, Pachygrapsus (Hiatt, 194B > 
and is applied here as the standard. A.s 11’^ 
intermoult specimens of Hemigrapsus aii.ct 
Pachygrapsus are about the same size, tilt* 
duration of the intermoult cycle of these gcn<'X“; i 
may not be varied (Scheer, 1960; Klnrn | x 
1963). Accordingly, the total stage value 
Group C, for example, can be worked out. rar* 
under : 

Days run by 9 crabs to reach ™ 9 ; - 

15 = 13fi 

Days run by 6 D,> crabs to reach = 6 x 

7 = ^ 

Days run by 3 D^ crabs to reach = 3 

6 = 1 II 

Total stage value = 135 + 42 + 18 = 1 S>A 

The total stage value (i.e., 195) divided l>y 
the initial number of experimental animals in 
the group (i.e., 9), which is 21-67, will be Hiti* 
proecdysis index for Group C. Likewise, tbic- 
index for Group B and D works out to 6-G7 
and 11-67 respectively and that for A and 
to zero. The results of the experiment, incluci- 
ing percentage mortality and. proecdysis indo x 
of the various groups are tabulated in Table 1 
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Table I 




OJ 

bO 

J3 

0 

cn 

0) 

Group 

Experimental 

state 

cu 

CO 

'5 

0 

bjo 

rt -a 

OQ 

c 

0 

03 

Proeedy 

index 

c ^ 

CO 

^ 2 

S 3 e 

p-i 

A 

24-hour dark 

C4 


C .1 

00*00 

22-22 

B 

24-hour light 

C4 

Do 

Do 

06-67 

66*67 

C 

15-hour light 


Do 

Di-Do 

21*67 

22-22 

D 

12 -hour light 

C4 

C 4 -D 0 

Do 

11-67 

33-33 

E 

9-hour light 

C4 

C 4 

C4 

00-00 

11 -H 


The data were analysed to test whether there 
is. significant variation among the 5 treatments 
in so far as their effect on proecdysis index is 
concerned. The variation in the different 
stages is found significant at the 5 % level. 
However, the treatments do not show signifi¬ 
cance and it may be due to non-availability 
of intermediate values. The analysis of 
variance is presented in Table II. 

Table II 


Source 

S.s. 

d.f. 

m.s. 

F calculated 

F 5% 

Treatments 

.. 110-10 

4 

27-5 

2-34 

3-84 

Stages 

.. 120-80 

2 

60-4 

6-16 

4-46 

Error 

.. 93-90 

8 

11-7 

,, 

. . 

Total 

.. 324-80 

14 

*• 

•• 

•• 


Discussion 

AND 

Conclusions 



The mortality rates in the 5 groups of 
experimental animals are markedly different ; 
the maximum mortality was observed at the 
maximum light conditions and the minimum 
at the shorter photoperiod (9-hour light) which 
corresponds to the normal daylength of the 
locality in winter months. Evidently, constant 
light is lethal to this crab, in spite of it 
initiating proeedysial responses. The animals 
are also more resistant to dark environs though 
it is; not favourable to progress towards moult. 

The experimental results also demonstrate 
that daily light ration does aiffect moulting in 
Hemigrapsiis. In controls belonging to Group 
E (with 9-hour photoperiod) there is no indi¬ 
cation of proecdysis and a stage change even, 
in one animal has not been observed (all static 
at Cj) during the experiment. It might mean 
that at least in winter months (November to- 
December) the intermoult cycle of this shore- 
crab is longer, though in Camharus the incTi- 


ination t)o moult is only stronger in winter 
than in other seasons (Stephens, 1955). The 
maximal effect in Hcviigrapsus is observed in 
the 15-hour light condition showing a pro¬ 
eedysial index of 21*67. However, the strength 
of the tendency to moult does not increase with 
increased light period in the crab ; the 24-hoLir 
illumination did produce a proecd.ysiis index 
cf 6*7 only as against 11*67 by a 12-hour 
light period. This too is in contrast to the' 
results on Camharus (Stephens, 1955) where 
increased illumination was reported to have 
increased proeedysial changes. Again, con¬ 
tinuous absence of light inhibits proecdysis in 
Hemigrapsus), though the condition obtained in 
Gecarcinus is just the reverse (Bliss, 1964). 
The results on Hemigrapsus indicate that the 
responses are quantitative in relation to photo¬ 
period, a minimum threshold (somewhere bet¬ 
ween 9-hour and 12-hour daily light) needed 
to evoke a response notwithstanding. As moult¬ 
ing in crustaceans is controlled by the X-organ- 
Sinus gland-Y-organ complex (Kurup, 1963), 
it is ailsO’ very likely that the pathway of photo- 
periodic moult induction is through the neui'O- 
ondocrinc system. 
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vided with hinged light-proof lids having two 
25-Watt fluorescent-lamp fixtures so as to pro¬ 
duce 10-40 foot candles of illumination on the 
water surface in the tanks. The lights were 
controlled by automatic timers. The animals 
were fed with dog biscuits or fish scraps, and 
each day, the tanks were examined for food 
left overs and dead animals. The sand-beds 
were also cleaned and the sea-water changed 
cn alternate days, the cleaning time never 
having exceeded 30 minutes for each tank. The 
stages of the crabs in the intermoult cycle 
were determined on the basis of criteria chosen 
from Kincaid and Scheer (1952), Scheer (1960; 
and Kurup (1964). 

The experiment was done in the winter 
months, November to December. Crabs in 
diecdysis (5ee Bliss, 1964) or belonging lo 
C j stage {See Drach, 1939), of about the same 
size (3*20-3*60 cm. carapace width) were 
selected for the experiment, irrespective of 
sex (all females were non-ovigerous). They 
were divided into 5 groups (Groups A, B, C, D 
and E)—each group contained in a separate 
tank and each tank accommodating 9 animals— 
and then subjected to different photoperiod 
responses. Group E functioned as. a control as 
those animals were subjected to 9 hours photo¬ 
period which approximated with the normal 
daylength of the place in relation to season 
and latitude-. The daylength had a maximum 
variance of 22 minutes only during the experi¬ 
mental period (Data from Coast and Geodetic 
Survey, U.S. Department of Commerce). The 
crabs were numbered on the carapace with a 
wax pencil to follow up the changes in the 
intermoult cycle individually. The Drach 
stages of the test animals were estimated and 
recorded for the days of the experiment (any 
time from 8 a.m. to 10 a.m.) and the results 
on the 12th and 30th days analysed. 

Bestjlts 

Animals in Group A, kept in dark for full 
24 hours a day did not show any proecdysial 
change even on the 30th day and 7 crabs sur¬ 
vived the test period. Of the 9 crabs (Group B) 
maintained under 24-hour illumination, 3 
changed themselves into D,^ by the 12th day. 
One more changed into D,j by the 30th day, 
while proecdysis was not even initiated in the 
remaining 5. The maximum mortality was 
also observed in this group with only 3 animals 
(all in D,,) surviving the experimental period. 
In Group C subjected to 15-hour light and 


9-hour aark each day, all the 9 animals were 
in Dq on the 12th day ; by the 30th day 3 crabs 
were in Do, and 6 were in Dj^, though 2 animals 
belonging to the D^ stage died before com¬ 
pletion of the experimental period. In Group 
D, to which light and dark alternated every 
12 hours, 5 crabs showed no signs of proecdysis 
initiation till the 12th day, while 4 crabs: 
moved on to the stage. By the 30th day, 
3 animals (two in C4 and one in D,,) were 
dead and the 6 survivors were all in D,,. 
Group E exposed to 9-hour light and 15-hour 
dark did not evince any response, and all the 
survivors (8 out of 9) remained in the C,j 
stage even at the close of the experimental 
period. The one crab that died during Iht^ 
one-month observation was also in C.,. 

For a quantitative assessment of moult 
induction, based on the results obtained for 
the 12th and the 30th days, a proecdysis index 
was calculated by the sum of the duration of 
stages of responsive animals (stage value; 
divided by the initial number of experimental 
animals of each group. The time run from one 
physiological state to another is approximately 
known (C^ to D^^ = 15 days ; D^, to D, 7 
daysi; Dj^ to D^ = 6 days) for a closely related 
brachyuran genus belonging to the same 
Grapsidee family, Pachygrapsus (Hiatt, 1948) 
and is applied here as the standard. As the 
intermoult specimens of Hemigrapsus and 
Pachygrapsus are about the same size, the 
duration of the intermoult cycle of these genera 
may not be varied (Scheer, 1960 ; Kurui), 
1963), Accordingly, the total stage value of 
Group C, for example, can be worked out as 
under : 

Days run by 9 C.^ crabs to reach -r 9 X 

15 = 135 

Days run by 6 crabs to reach D, = 6 X 

7= 42 

Days run by 3 D^ crabs to reach D. = 3 X 

6= 18 

Total stage value = 135 ■+- 42 + 18 = 195 

The total stage value (ie,, 195) divided by 
the initial number of experimental animals in 
the group (i.e., 9), which is 21-67, will be the 
proecdysis index for Group C. Likewise, the 
index for Group B and D works out to 6*67 
and 11-67 respectively and. that for A and E 
to zero. The results of the experiment, includ¬ 
ing percentage mortality and. proecdysis index 
of the various groups are tabulated in Table I. 
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A 

24-hour dark 

C4 

C4 


Cl 

00-00 

22-22 

B 

24-hour light 

C<t 

Do 


Do 

06-67 

66-67 

C 

16-hour light 

C 4 

Do 


Di-Do 

21-67 

22-22 

D 

12 -hour light 

C4 

C4- 

Do 

Do 

11-67 

33-33 

E 

9-hour light 

C 4 

C 4 


C 4 

00*00 

11-11 


The data were analysed to test whether there 
is- significant variation among the 5 treatments 
in so far as their effect on proecdysis index is 
concerned. The variation in the different 
stages is found significant at the 5% level. 
However, the treatments do not show signifi¬ 
cance and it may be due to non-availability 
of intermediate values. The analysis of 
variance is presented in Table II. 

Table II 


Source 

S.s. 

d.f. 

m.s. 

F calculated 

F 5% 

Treatments . 

. 110-10 

4 

27-5 

2-34 

3-84 

Stages 

. 120-80 

2 

60-4 

5-16 

4-46 

Error 

. 93-90 

8 

11*7 

,, 

.. 

Total 

. 324-80 

14 

.. 

.. 



Discussion and Conclusions 

The mortality rates in the 5 groups of 
experimental animals are markedly different ; 
the maximum mortality was observed at the 
maximum lig!ht conditions and the minimum 
at the shorter photoperiod (9-hour light) which 
corresponds to the normal daylength of the 
locality in winter months. Evidently, constant 
light is lethal to this crab, in spite of it 
initiating proeedysial responses. The animals 
are also more resistant to dark environs though 
it is; not favourable to progress towards moult. 

The experimental results also demonstrate 
that daily light ration does affect moulting in 
Hemigrapsus. In controls belonging to Group 
E (with 9-hour photoperiod) there is no indi¬ 
cation of proecdysis and a stage change even 
in one animal has not been observed (all static 
at Cj) during the experiment. It might mean 
that at least in winter months (November to 
December) the intermoult cycle of this shore 
crab is longer, tihough in Camharus the incli¬ 


nation t(o moult is only stronger in winter 
than in other seasons (Stephens, 1955). The 
maximal effect in Hemigrapsus is observed in 
the 15-hour light condition showing a pro- 
ecdysial index of 21-67. However, the strength 
of the tendency to moult does not increase with 
increased light period in the crab ; the 24-hour 
illumination did produce a proeedysds index 
of 6*7 only as against 11*67 by a 12-hour 
light period. This too is in contrast to the 
results on Camharus (Stephens, 1955) where 
increased illumination was reported to have 
increased proeedysial changes. Again, con¬ 
tinuous absence of light inhibits proecdysis in 
Hemigrapsus), though the condition obtained in 
Gecarcinus is just the reverse (Bliss, 1964). 
The results on Hemigrapsus indicate that the 
responses are quantitative in relation to photo¬ 
period, a minimum threshold (somewhere bet¬ 
ween 9-hour and 12-hour daily light) needed 
to evoke a response notwithstanding. As moult¬ 
ing in crustaceans is controlled by the X-organ- 
Sinus gland-Y-organ complex (Kurup, 1963), 
it is ailsO' very likely that the pathway of photo- 
periodic moult induction is through the neuro¬ 
endocrine system. 
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THE CRYSTAL STRUCTURE OF 
RUBIDIUM SALT OF HO_MOPHTHALIC 
ACID 

As part of a programme for studying the struc¬ 
tures of simple organic acids and their salts 
and tne scheme of hydrogen bonding in these 
structures, we have been studying for some 
time homophthalic (a-2-toluene dicarboxylic) 
acid,i in this laboratory. During the 

early stages of our work, the relative orienta¬ 
tions of tne two COOH groups in the acid were 
entirely unknown and considerations of steric 
hindrances and packing in the unit cell left 
us several different models of the acid molecule. 
We, therefore, thought it worthwhile to get the 
skeletal arrangement of the homophthalate 
group itself by introducing a heavy atom in 
the carboxyl group and try the well-known 
heavy atom technique in crystallography for 
the structure determination. Our preliminary 
results are interesting and are being reported 
here. 

There are two carboxyl groups in this mole¬ 
cule and depending upon the pH values of 
the solutions, one would expect for a dicarbo¬ 
xylic acid, either an ‘acid’ salt or a neutral 
salt of the acid. However, reactions with 
stoichiometric amounts of reacting substances 
do not yield the desired compounds. This has 
been reported by Gupta et earlier for 

ether dicarboxylic acids also. 

In this particular case, chemical considera¬ 
tions favour simultaneous ionization of both the 
COOH groups leading to the formation of a 
neutral salt. But we find that stoichiometric 
proportions of the reacting substances (acid + 
rubidium carbonate), in a water solution, 
yield crystals, the chemical composition of 
which could be written down only as C«jH-04 
. IHb, i.e., per homophthalic acid molecule, there 
is associated only ‘half rubidium’ atom. 

As this raised interesting points of struc¬ 
tural chemistry (viz., whether both, the COOH 
groups are ionized or only one is! ionized and 
the' function and disposition of the heavy atom 
relative to the carboxyl groups), we have com¬ 
pleted an X-ray examination of these crystals 
as well. 

X-Ray Data. —^X-ray diffraction data with 
single crystals show them to be monoclinic with 


a = 32-35 A 
5-47 A 
c=: 9-96 A 
/j = 95° 54' 

With the above value of observed density, the 
total unit cell content is 1771 (a.m.u.). For 

the empirical formula C^jH^O^. \Kb and eight, 
such, asymmetric units in the cell the expected, 
value is 1774 (a.m.u.). We have ruled out 
completely the possibility of water of crystal¬ 
lization in the structure from a structure 
determination. 

Space Group Absences .— 

hkl only when h k = 2 n -1- 1 
hoi only when I z=z 2 n-\- 1 
okl only when k zz 2 -j- I 

hoo only when (h = 2 n -j- 1) 

This fixes the space group uniquely as C2/c 
with eight general positions. As the asym¬ 
metric unit formula is CyH-^O.i. IRb and there 
are eight general positions), there would be 
only four heavy atoms in the structure and 
these must occupy special positions. We have 
completed a Fourier analysis of the zonal data 
hoi, hko, the Fourier looking down the 
[010] axis being, shown in Fig. 1. Thj 



II 1. Electron density projected down the [010] axis 
showing one molecule. 

orientation of the molecule and the positions 
of the heavy atoms have been confirmed again 
by the other projection. The least-squares 
refined data, with only overall isotropic tem¬ 
perature factor, for the projections gives 
R(Jiol)-0-19, R(hko)z: 0-21. 

As there is considerable overlap in the other 
two projections and the interesting pointsi of 
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structural chemistry cannot be settled without 
a complete three-dimensional analysis leading 
to accurate values of the bond lengths and 
angles, we are doing a three-dimensional least- 
squares refinement of the X-ray data, the 
results of which will be published later. 
Department of Physics, M. P. Gupta. 

University of Ranchi, D. S. Dubey. 

Ranchi-8, Bihar, India, 

November 10, 1969. 
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THE BAND SPECTRUM OF 
TITANIUM MONOIQDIDE 

A NEW band spectrum attributable to the dia¬ 
tomic molecule Til has been excited in a 
quartz discharge tube containing a small 
quantity of heated titanium metal over which 
a regulated current of iodine vapour was kept 
flowing, under low pressure conditions). The 
spectrum was also excited using argon as a 
carrier gas in a high frequency discharge from 
a 500 watt r.f. oscillator. In both these dis¬ 
charges, two characteristic band systems were 
observed and photographed in the first order 
cf a 2V concave grating spectrograph with a 
dispersion of 1*25 A/mm. The system in the 
region XX 4500-4430 A is interpreted as the case 
c equivalent of the A -dl-X system of TiCl 
and TiBr analysed recently by previous 
workers.!™'* The other system in the region 
XX 4050-4035 is suggested as the analogue of 
B -^^-X system of TiCl reported previously.- 
Details of the vibrational analysis of the two 
systems of Til are given in Fig. 1. 

The system reproduced in strips a, b, c of 
Fig. 1 consists of three groups of bands degraded 
to shorter wavelengths, the separation between, 
adjacent groups being 150 cm."! Since this 
spacing is too small to be interpreted as a 
vibrational interval for Til, it is most plausible 
to assume that it corresponds to the separation 
between the components of a multiplet transi¬ 
tion. Since for Til, states of doublet and 
quartet multiplicities are expected, the three 
groups of bands can be interpreted as three 
component systems of a 4ir_4s transition, 
analogous to the A ^H-X transition in TiCl 
and TiBr. As the multiplet splitting of the 
state in Til is of the order of 150 cm.-!^, we 
might expect a transition to Hunds case c, in 
the upper state. In case c, the electron 
'^rbitai angular momentum L, and the total 


spin S, combine to gi\'c resultant , the com¬ 
ponents of which along the internuclear axis 
O, determine the nature of the stale. If 
== 5/2 which is one of the values resulting 
from L =r 1, S r= 3/2 three case c states result, 
namely, 5/2, 3/2 and 1/2 which should lie 
fairly close together and which to a iirst 
approximation should be equally spaced. It is 
suggested that such a triad of states constitutes 
the upper state of the present system of Til, 
the lower state being In such a transition, 
three component systems arc expected, each 
band consisting of a P, Q, R branch together 
with a number of wcaik branches. The three 
groups of bands shown in Fig. 1 are inter¬ 
preted as the A V = 0 sequences of the three 
component systems, with an approximate splii- 
ting of 150 cm. ' between the components. In 
each group, the Q heads arc easily identided. 
In the case of a few bands, the P heads are 
also identified. The meaisuremcnts and classid- 
Ccition of the heads arc shown in Table I. The 

Table I 

List of ivavelengths and wave niLmhcrs 

of the system of Til in the region 
X 4500-X 4430 


X ;/ I (llussificalioti 


4499-02 

22220-9 

4 

0 , 0 

Q 

4495-74 

22.37-1 

3 

1 , 1 

(,) 

4493-05 

222:)0-4 

2 

2 2 

(') 

4489-72 

22260-9 

1 

3,’ 3 

Q 

4408-01 

22375-1 

10 

0 , 0 

V 

4466-97 

22380-3 

10 

0 , 0 

Q. 

4464-42 

21'393-1 

9 

1 , 1 

(j 

4481-67 

22407-4 

9 

2 2 

Q 

4459-93 

22415-6 

4 

3, 3 

p 

4458-68 

22421-0 

7 

3, 3 

(^> 

4466-87 

22436-1 

7 

4, 4 

(') 

4439-45 

22519-0 

4 

0 , 0 

V 

4437-95 

22520-6 

10 

0 , 0 

() 

4436-38 

22534-6’“ 

3 

1 , 1 

V 

4435-17 

22540-7 

9 

1 , 1 

Q 

4432-51 

22554-3 

7 

2 .^ 2 

() 

4430-09 

22606-6 

5 

3[ 3 

Q 


Superposed by atomic line. 

diflerences in intensity of the three multipk't 
components should be noted. Such variations 
are not unusual in case c transition.s. The 
separation between successive bands in each 
group is approximately 14 cm. ’ and as the 
bands are shaded towards violet ' is greater 
than by about 14 cm. > No outside sequen¬ 
ces A u = ±: 1 are, in fact, observed, which 
can be reas'onably attributed to the fact, that 
the Revalues and the r ^ values are almost equal 
in the upper and lower states. 

In addition to the above system, the spec¬ 
trum of Til shows a single sequence of bands' 
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FIG. 1. <2» c. The A z’=0 sequences of the three case c component systems of the A X transition 
of Til. d. The A “0 sequence of the B system of Til. 


degraded to longer wavelengths in the region 
XX 4050-4035 A whose measurements and clas¬ 
sifications are shown in Table II. The classifi¬ 
cations of the bands are shown in strip d of 

Table II 

List of wavelengths and vacuum wave numbers 


of the 

system of Til in 
\ 4050-^ 4035 

the 

region 

X 

V 

I 

Classification 

4046-65 

24705-4 

10 

0, 0 

4045-27 

24713-3 

9 

1, 1 

4043-77 

24722-4* 

9 

2, 2 

4042-31 

24731-4 

0 

3, 3 

4040-94 

24739-8 

4 

4, 4 

4039-52 

24748-4 

3 

5, 5 


* Superposed by atomic line. 


Fig. 1. A peculiar feature of this sequence is 
that while the bands are degraded to longer 
wavelengths, the vibrational structure is 
degraded towards shorter wavelengths. As tne 
separation between successive bands is approxi¬ 
mately 9 cmthe vibrational frequency in the 
upper state is greater than that of the lower 
state by about 9 K. As the bands are single¬ 
headed the system can be interpreted as 
X -^2 of Til analogous to that of B ^ v 
system of TiCl at X 3860 A. ^ 

Two of the authors (Ch. Sivaji and D. V. K. 
Rao) are grateful to the C.S.I.R. (New Delhi) 
for the financial assistance, 
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MINERALOGY OF ACHROITE 
(COLOURLESS TOURMALINE), 
FROM A PEGMATITE NEAR AJMER 

This paper deals with the mineralogy of a rare 
occurrence of a colourless tourmaline (ach- 
roite) from a lithium pegmatite near the vil¬ 
lage Rajagarh, Ajmer District. The minera¬ 
logy comprises of the optical characters, X-ray, 
chemistry and trace element studies. The geo¬ 
logical setting regarding its mode of occurrence 
and the probable origin is also dealt briefly. 

Geological Setting ^—Observations in the 
quarry reveal the country rocks to be contorted 
and highly metamorphosed schist and gneiss of 
archaean age. Megascopically, the rock appears 
to consist of a fine granular aggregate of quartz, 
biotite, garnet, intensely crushed. The banding 
in the gneiss is due to alignment of biotite flakes. 
Microscopically, the country rock consists of 
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an irregular mosaic of quartz, plagioclase and 
biotite. 

Field and megascopic study reveal three 
stages of mineralization. Before folding, the 
gneiss was invaded by solutions which resulted 
in the development of numerous lit-par-lit 
injections of quartz-felspar pegmatite with! black 
tourmaline. In numerous instances, the felspar 
individual or the pegmatite are granulated or 
drawn out into augen shapes. After this lit-par- 
lit injection, there were two periods of pegmatite 
formation. These two stagesi of pegmatites are 
characterized by lithium and tourmaline mine¬ 
ralization. The second stage is exclusively 
dominated by tourmaline, beryl and apatite 
mineralization; while the third stage is cha¬ 
racterised by lithium mineralization. The mine¬ 
ral “achroite’’ occurs along withi blue, green 
and brown variety of tourmaline (Fig. 1). 



AsColourfess Tourmalins 
GT= Green Tourmaline 
Cz= Quortz 


This colourless tourmaline (achroite) was 
separated from its associated tourmalines by 
using heavy liquids, for detailed optical, 
X-ray, chemical and trace element studies. 

Mineralogy .—The tourmaline occurs as pris¬ 
matic laths intergrown with pale brown and 
green tourmaline. It is also found sporadically 
along with rubelite of the third stage of peg¬ 
matite. Megascopically it is pale whitish-grey 
but colourless in thin section. It can be easily 
mistaken for topaz under microscope, owing to 
the lack of pleochroism. But its uniaxial 
negative character under conoscopic condition 
distinguishes it from topaz. Its optical 
characters; are: 

Refractive Indices : 
by Immersion Method = 

1-640 
e=r 1-621 

Birefringence (w-e) = 0-019^0-020 
Optical Sign : Uniaxial Negative 
Specific Gravity =3*110 


The optical characters compare well with the 
optical characters mentioned by Hamburger 
and Biicrger’ for a colourless tourmaline f]*om 
Do Kalb, New York. There is also fair agree¬ 
ment for the range of refractive indices and 
specific gravity given by Deer et al- for 
elabites. 

X-ray Study .—Powdered X-ray diffraction 
pattern was taken for the mineral using CuK^ 
radiation with a nickel filter. The sample was 
.scanned from 5°-60° at the rate of \°/minate. 
The ‘d’ spacings computed from the diffracto- 
graph agree well with the three prominent peaks 
listed in “ASTM” card for a colourless tourma¬ 
line, though there is a variation in the intensity. 

The cell dimensions calculated from the 'cV 
spacings. agree closely with the cell dimensions 
listed for a colourless tourmaline.^ The ‘d* 
spacings for the three major peaks together with 
the values cited in literature for a colourless 
tourmaline arc presented in Table I. 

Table I 


Adiroite from Colourles.'^ tourmaline 

Rajagarh cited iu “ASTM” card 


‘r/' values 

I/I 

values 

I/I 

2-56 

100 

2-5S 

100 

2-90 

75 

2-98 

90 

4-20 

63 

4-24 

70 


Chemistry .—^As far as possible pure material 
from the mineral was taken by using a micro- 
drill and the material was treated with bromo- 
form to remove salic minerals. The purity of 
the s,amplc was tested under a binocular 
microscope before subjecting it to chemical 
analysis. Since the material was scanty, silica, 
alumina, and iron were detci’mincd by rapid 
methods of silicate analysis suggested b^" 
Schapiro and Brannock'^; soda, potash, lithia 
and rubidium by Flame photometer ; calcium, 
megnesium, manganese by Atomic absorptioi’i 
Perkin Elmer spectrometer ; boron by gravi¬ 
metry, and fluorine by volumetry. The analysis 
-compares very well with the analysis of a 
colourless tourmaline reported by Dana'^ from 
^‘Auburn A” in his system of mineralogy 
(P. 555, Ana. 38), but for the slightly lower 
alumina, higher soda and manganese. The 
chemical analysis together with the number of 
ions calculated on the basis of 31(0, OH, F) 
along with the valency check is presented in 
Table II. 

Trace Elements Study .—^A sm.all quantity of 
the mineral powder used for chemical analysis 
was subjected to emission spectrum analysis to 
study the natpre of trace elements present in 
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Table II 


Ctiemical analysis 


Iff 


* I If • 


istituents \Vt. 


IS O 
F 


No. of ions on the basis of 31 
(0, OH, F) 


-366 


).> 

39-25 

Si 

= 

6-263 1 

>2 

0-02 

Ti 

= 

1 

** i- 

)3 

n-28 

B 

= 

3-103 j 

O 3 

36-13 

A1 

= 

6-000J 

O 3 

0-20 

Al 

= 

0-7221 

3 

1-23 

Fe^ 

z= 

0-019 

0 

1-93 

Fc^ 

= 

0-163 

0 

0-02 

Mn 

= 

0-258 

0 

0-17 

Mg 

= 

0-C09 ^ 

jO 

3-36 

Ca 

= 

0-038 

3 

0-53 

Na 

= 

1-053 

lO 

U-05 

K 


0-096 

0 

0-77 

Li 

= 

0-5L7J 

0 

4-22 

OH 

= 

4-462 


0-68 

F 

= 

0-345) 


99-84 
= 0-34 


99-60 


O =26-19j 


= 2-875 


= 4-807 


Valency 

check 


Analysis for comparison 




1» 1 . > I 


Si^ =25-052 

SiOs = 

38-14 

i ^ 

== 9-309 

TiOg = 

0-00 


Al=* =20-166 

B 2 O 3 = 

10-25 

ir^\ > 

ri’ 

Fe^ = 0-067 

AI 2 O 3 = 

39-60 

Fe- = 0-326 

FeoOs - 

0-30 

iJ.r 

Mn“ = 0-516 

FeO = 

1-38 


Mg 2 = 0-010 

MnO = 

1-38 

;Ni 

Ca- = 0-076 

MgO = 

0-00 

1 -i 

Nai= 1-053 

CaO = 

0-43 

■sj 

= 0-096 

NaaO = 

2-36 

'Vi 

Li^ = 0-517 

KoO = 

0-27 


LioO = 

1-34 


57-186 

H 2 O = 

4-16 

Al4 


F 

0-62 



Anions 
OH^= 4-462 
= 0-345 
O- =52-386 


57-193 


LessO= 0-31 
for F 


|4H ^ 

I lit > 

l < 

1 4:V 

r,in > 

1 M* » 

:'st H > 
> 

* ^ * 


100-23 A— 

ly!-t. - *v. 

_ JS, l^v 

99-92 

55 f ‘’^**1 - JN ♦ »- 

fj >y ^* '* ^“<1 y- 


I I t 


! mineral. The trace elements present in the 
tieral are Co, Be, Sb, Pb, Sn, Ni, Bi, V, Ti, 

, Ag, Zn. The type and distribution of trace 
ments are fairly in agreement with those 
sorted for colourless tourmaline by Carobbi 
d PieraccinP (P. 124, Anas. 19, 20). The 
.ce elements data are presented in Table II 
ppm level. The presence of Cu, Bi, Sn, Be, 

V, Pb points to the dominant role of 
eumatolytic alkali and alkaline metal vapours 
ring the formation of pegmatite, and the 
eumatolytic igneous origin of the mineral. 
Dhe author records his sincere thanks to 
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Table I presents the results of differential 
Table I 


Differential thermal analysis (endothermic) 
data on some carbonate rocks of the Krol 
Series (temperatures on Centrigrade scale) 
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Saha.sradhara 

Krol E 

s 97 



820 

920 



s 98 

,, 


805 

8.35 


Krol D 

s 99 

.. 


820 

940 
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935 
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Krol A 
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820 
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thermal analysis of the carbonate rocks of the 
Krol series under study. Sahasradhara section 
incorporates ten samples (two of Krol E, seven 
of Krol D, and one of Krol C) and Banghal 
section nine samples (live of Krol D, three 
of Krol C and one of Krol A). The sampU; 
numbers, in Table I are arranged according to 
their stratigraphic order of occurrence. Sahasra¬ 
dhara section represents the souLhern limb, 
Banghat section, the northern limb of Krol 
syncline. An inspection of Table I reveals that 
in Sahasradhara section, the two samples of 
Krol E show the double endothermic peak for 
dolomite. Therefore, the samples are dolomites. 
In Krol D formation, sample No. 104 shows a 
single endothermic peak for calcite at 950“ C. ; 
therefore, the rock is a pure limestone (calcilo 
rich phase). Sample No. 102 exhibits an endo¬ 
thermic peak at 685” C. This corresponds to 
magnesite and hence the sample is identified 
as magnesite. Sample Nos. 108 and 110 show, 
besides the double endothermic peak for dolo¬ 
mite, two peaks at a lower temperature 700“ C. 
and 640° C. respectively. This suggests that 
these two samples incorporate in addition to 
dolomite, a magnesite phase. The rest of the 
Krol D samples are dolomites. The Krol C 
sample (S. 113) is also a dolomite. In rocks 


of Banghat section, all the samples of Krol D 
formation are dolomites. In Krol C formation, 
two samples, are dolomites and the only sam¬ 
ple S. 58 i.s a limestone with the solitary cal¬ 
cite endothermic peak at 950“ C. 

Krol A and C formations are generally re¬ 
garded as limestone units based on lield cha¬ 
racters (Ranga Rao and Murthy, lOdO). Tht' 
results of the pre.senl study reveal tliat. man>' 
samples of Krol C and A units are niore dolo¬ 
mites than limestones. This would indicate that 
in any investigation of carbonate rocks, both 
at the outcrop and subsurface levels, a combi¬ 
nation of held and laboratory study is 
essential especially when petroleum explora¬ 
tion is involved. 

A pure dolomite shows a double tmdothermic* 
peak, the lower between 700-770 ' C. and the 
higher 900-930° C. (Teodorovich, 1961). In the 
samples under study, while the highc'i; i^eaks 
are consistently about the limits of a pure 
dolomite, the lower peaks are consistently 
above' 770“ C. This may be clue to partick' 
size variation, variable resistance, and more 
than all to iron and manganese structural im¬ 
purities in the dolomites under study. 

Occurrence of pure magnesite' and magne¬ 
site associated doJomitesj in the samples of 
Sahasradhara section is of some importance. 
Valaciiya (1968) has khown Hint the magnesite 
deposits iji (lie calc zone of Pithoragarh, Kumaun 
Himalaya.s, U.P., are a l)ack reef lagoonal or 
bay facies e>f a stromatolite biotheu’m. If this 
is true, the magnesite deposits rt'preseuU. rnc'm- 
iK'rs of a back rcH'f evaporate sc'quence. Oceur- 
rcnce of inagnc'site roel^s and magne'sit.e' l)ear- 
ing dolomites in the rocks of Sahasradhara 
section, further supports the earlier conclusion 
(Rao, 1964) that the Krols rc'presc'nt a phase', 
in Ihc' development of an evaporate sc'ciuc'nce. 

The present work was aceompli.s.hc'd in the.' 
Institute of Geology and Exploration of Com- 
bi/stible and Fuel Rocks (EGERGE), Academy 
of Sciences, U.S.S.R., during the tenure of an. 
U.N.D.P. short-term fellowshii) in 1967 for the 
.study of Sedimentary Mineralogy. The write'r 
is thankful to the U.N.D.P. authoritie.s for the 
award of a fellowship, to Professor G. I. Teo¬ 
dorovich for guidance in the work, and to 
Mrs. A. M. Kassianova for help in laboratory 
analysis. 

Inst, of Petroleum C, Gundu Rao. 

Exploration, 

O.N.G. Commission, Kaulagarh Road, 

Dehra Dun, October 23, 1969. 





156 


Letters to the Editor 


t Current 
Science 


Table II 


Chemical analysis I race elements 

analysis 


A B 


Consiituents 

\Vr. fc 

No. of ions on the basis of 31 
(0, OH, F) 

Valency 

check 

Analysis for comparison 

Pllcinents 

PPM 







Cations 





S10> 

39-25 

Si 

=s 

6-2631 

Si-* =25-052 

Si 02 =* 

38-14 

('0 

• 100 

TiOii 

0-02 

Ti 

=: 

• • 

1 

1 _IK. 

= 9-309 

TiOa - 

0-00 

Be 

■- 50 

B.O 3 

il- 2 S 

B 


3-103 1 

f —iO *oDO 

1 

Al* =20-166 

B 2 O 3 = 

10-25 

Si» 

■ 100 

ALOs 

36-13 

A1 

= 

6 - 000 J 

Fe* = 0-067 

AI 2 O 3 - 

39-60 

ri) 

500 

FeaOa 

0-20 

Al 

= 

0-7221 

Fe* = 0-326 

FeaOa - 

0-30 

c:r 

• KH) 

FeO 

1-23 

Fe^ 

= 

0-019 


Mn®= 0-516 

FeO = 

1-38 

Sn 

100 

MnO 

1-93 



0*163 


Mg* = 0-010 

MnO = 

1-38 

Ni 

500 

-MgO 

0-02 

Mn 

= 

0*258 


Ca* = 0-076 

MgO = 

0-00 

bi 

100 

CaO 

0-17 

Mg 

= 

0-(-'09 )- = 2-875 

Na*= 1-053 

CaO = 

0-43 

V 

• 100 

NaaO 

3-36 

Ca 

= 

0-038 


= 0-096 

NasO = 

2-36 

'I’i 

200 

K 2 O 

0-53 

Na 

= 

1-053 


Li' = 0-517 

K 2 O = 

0-27 

Za 

■ 500 

RbaO 

0-05 

K 

= 

0-096 i 



LioO = 

1-34 

Cu 

50 

LisO 

0-77 

Li 

= 

0-517, 

I 

57-186 

PI 2 O = 

4-16 

Ag 

50 

HoO 

4*22 

OH 


4-462 1 

. =; 4 *807 


F 

0*62 

wSc 

50 

F 

0-68 

Y 

= 

0-345J 







- 

— 







100-23 

A—Achroitc 

from 


99-84 





Anions 



Rajug.irh. 

Aua- 







OHi= 4-462 



Iv.st: S. K 

. Babu 

Less 0 = 

: 0-34 

0 

=26-193 


F^ = 0-345 

Less 0 = 

0-31 

B—i 'oloiirlcss tour¬ 

for F 






0* =52-386 

forF 


maline, Auburn 

— 









A ciuotcd bv 


99-50 





57-193 


99-92 

Dana on 

page 


555> Anal. No. 
JiB in hia 
of Aftnora/ifiy 


the mineral. The trace elements present in the 
mineral are Co, Be, Sb, Pb, Sn, Ni, Bi, V, Ti, 
Cu, Ag, Zn. The type and distribution of trace 
elements are fairly in agreement with those 
reported for colourless tourmaline by Carobbi 
and PieraccinP (P. 124, Anas. 19, 20). The 
trace elements data are presented in Table II 
at ppm level. The presence of Cu, Bi, Sn, Be, 
Ni, V, Pb points to the dominant role of 
pneumatolytic alkali and alkaline metal vapours 
during the formation of pegmatite, and the 
pneumatol 3 d:ic igneous origin of the mineral. 

The author records his sincere thanks to 
Messrs. Jakal, L. C. Chandola and K. T. 
Joseph of Bhabha Atomic Research Centre for 
their help in X-ray, Spectrographic and Atomic 
absorption studies and to the Heads of the 
Divisions, B,A.R.C., for affording facilities to 
work in their laboratories. 

Dept, of Applied Geology, S. K. Babij. 

University of Saugar, 

Sagar (M.P.), November 11, 1969. 
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DIFFERENTIAL THERMAL ANALYSIS 
(D.T.A.) STUDY OF SOME CARBONATE 
ROCKS OF THE KROL SERIES 


Ui Lxie carDODalo rock.s of ilu* 
Krol Series from Sahasradhara (30“ 23' 10" : 
78° 07'30") and Banghat near Satpuli (2£)''r)8': 
87° 48'50") straitigraphic sections were subieci- 
ed to differential thermal analysis (D.'r.A.) 
using conventional equipment consisting of a 
high temperature alloy furnace, quarlic sampie 
tubes, sample holders, platinum thermocouples, 
amperage regulator, galvanometer and iihoto- 
graphic paper recording. Calcined alumina was 
used as the internal staniiard against which the 
thermograms of the samples were recorded. A 
standard calibration curve was prepared from 
the thermograms of sodium sulphate and potas¬ 
sium sulphate which yield characteristic endo¬ 
thermic peaks at 100° C., 2(40° C. 585° C 

884° C. and 1 064° C. for purposes of reading 
the sample thermograms. 
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the mineral. The trace elements present in the 
mineral are Co, Be, Sb, Pb, Sn, Ni, Bi, V, Ti, 
Cu, Ag, Zn. The type and distribution of trace 
elements are fairly in agreement with those 
reported for colourless tourmaline by Carobbi 
and PieraccinN (P. 124, Anas. 19, 20). The 
trace elements data are presented in Table II 
at ppm level. The presence of Cu, Bi, Sn, Be, 

Ni, Y, Pb points to the dominant role of 

pneumatolytic alkali and alkaline metal vapours 
during the formation of pegmatite, and the 
pneumatolytic igneous origin of the mineral. 

The author records his sincere thanks to 
Messrs. Jakal, L. C. Chandola and K, T. 

Joseph of Bhabha Atomic Research Centre for 
their help in X-ray, Spectrographic and Atomic 
absorption studies and to the Heads of the 

Divisions, B.A.R.C., for affording facilities to 
work in their laboratories. 
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DIFFERENTIAL THERMAL ANALYSIS 
(D.T.A.) STUDY OF SOME CARBONATE 
ROCKS OF THE KROL SERIES 

Nineteen samples of the carbonate rocks of tlu‘ 
Krol Series from Sahasradhara (30" 23' 10" : 
78° 07'30") and Banghat near Satpuli (29" 58' : 
87° 48'50") stratigraphic sections were subject¬ 
ed to differential thermal analysis (D.T.A.) 
using conventional equipment consisting of a 
high temperature alloy furnace, quartz sample 
tubes, sample holders, platinum thermocouples, 
amperage regulator, galvanometer and photo¬ 
graphic paper recording. Calcined alumina was 
used as the internal standard against which the 
thermograms of the samples were recorded. A 
standard calibration curve was prepared from 
the thermograms of sodium sulphate and potas¬ 
sium sulphate which yield characteristic endo¬ 
thermic peaks at 100° C., 2140° C., 585° C., 

884° C, and 1,064° C, for purposes of reading 
the sample thermograms. 
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Table 

II 



Chemical anab’sis 



Trace elements 
analysis 

A 


B 

A 

Constitueuts \Vt. % No. of ions on the basis of 31 

(O, OH, F) 

Valency 

check 

Analysis for comparison 

Elements PPM 


SiOi 

39-25 

Tl 02 

0-02 

B 2 O 3 

11-28 

AI 2 O 3 

36-13 

FeaOs 

0-20 

FeO 

1-23 

MnO 

1-93 

MgO 

0-02 

CaO 

0-17 

NaaO 

3-36 

KoO 

0-53 

RboO 

U-05 

LiaO 

0-77 

HoO 

4-22 

F 

0-68 


99-84 

Less 0 

= 0-34 


for F 


Cations 


Si 

= 6-2631 


Si* =25-052 

Ti 

B 

= 3-io3 I" 

= 9-309 
AF =20-166 

A1 

= 6-000J 


Fe^ = 0-067 

Al 

= 0-7221 

Fe- = 0-326 

Fe^ 

= 0-019 


Mn“= 0-516 

Fc^ 

= 0-163 


Mg"= O-OlO 

Mn 

= 0-258 


Ca^ = 0-076 

Mg 

== 0-C09 ^ = 2-875 

Nai= 1-053 

Ca 

= 0-038 


= 0-096 

Na 

= 1*053 


Li^ = 0-517 

K 

== 0-096 1 



Li 

= 0-517. 


57-186 

OH 

h' 

= 4-462 1 
= 0-345) 

- = 4-807 

Anions 
OH^= 4-462 

0 

= 26-19j 


F^ = 0-345 
0- =52-386 


SiOa = 38-14 
TiOg = 0-00 
B 2 O 3 = 10-25 
AI 2 O 3 = 39-60 
Fe203 0-30 

FeO = 1-38 

MnO = 1-38 

MgO = 0-00 

CaO = 0-43 

NaoO = 2-36 

KoO = 0*27 

LioO = 1-34 

H 2 O = 4-16 

F = 0-62 


100-23 


LessO= 0-31 
for F 


99-50 


57-193 


99-92 


Co 

<100 

Be 

< 60 

Sb 

<100 

Pb 

500 

Cr 

<100 

Sn 

100 

Ni 

500 

Bi 

100 

V 

<100 

Ti 

200 

Zn 

<500 

Cu 

50 

Ag 

50 

Sc 

50 

A—Achroite 

from 

Rajagarh, 

Ana- 

lyst: S. K. Babu 

B—Colourless tour¬ 

maline, Auburn 

A quoted by 

Dana on 

page 

665, Anal. No. 

38 in 

of Mineralogy 


the mineral. The trace elements present in the 
mineral are Co, Be, Sb, Pb, Sn, Ni, Bi, V, Ti, 
Cu, Ag, Zn. The type and distribution of trace 
elements are fairly in agreement with those 
reported for colourless tourmaline by Carobbi 
and Pieraccini’" (P. 124, Anas. 19, 20). The 
trace elements data are presented in Table II 
at ppm level. The presence of Cu, Bi, Sn, Be, 

Ni, V, Pb points to the dominant role of 

pneumatolytic alkali and alkaline metal vapours 
during the formation of pegmatite, and the 
pneumatolytic igneous origin of the mineral. 

The author records his sincere thanks to 
Messrs. Jakal, L. C. Chandola and K. T. 

Joseph of Bhabha Atomic Research Centre for 
their help in X-ray, Spectrographic and Atomic 
absorption studies and to the Heads of the 

Divisions, BA.R.C., for affording facilities to 
work in their laboratories. 

Dept, of Applied Geology, S. K. Babu. 

University of Saugar, 

Sagar (M.P.), November 11, 1969. 
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DIFFERENTIAL THERMAL ANALYSIS 
(D.T.A.) STUDY OF SOME CARBONATE 
ROCKS OF THE KROL SERIES 

Nineteen samples of the carbonate rocks of the 
Krol Series from Sahasradhara (30° 23' 10" : 
78° 07' 30") and Banghat near Satpuli (29° 58': 
87° 48' 50") stratigraphic sections were subject¬ 
ed to differential thermal analysis (D.T.A.) 
using -conventional equipment consisting of a 
high temperature alloy furnace, quartz sample 
tubes, sample holders, platinum thermocouples, 
amperage regulator, galvanometer and photo¬ 
graphic paper recording. Calcined alumina was 
used as the internal standard agiainst which the 
thermograms of the samples were recorded. A 
standard calibration curve was prepared from 
the thermograms of sodium sulphate and potas¬ 
sium sulphate which yield characteristic endo¬ 
thermic peaks at 100° C., 2140° C., 585° C., 

884° C. and 1,064° C. for purposes of reading 
the sample thermograms. 
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Table I presents the results of differential 
Table I 

Differential thermal analysis (endothermic) 
data on some carbonate rocks of the Krol 
Series (temperatures on Centrigrade scale) 


Dolomite 


Stratigraphic 

section 

Formation 


Sample No 

OJ 

"l/l 

G 

ct: 

at 

<5 

0) 

[o 

at 

W 

1 Lower 
peak 

i Higher 

1 peak 

Sahasradhara 

Krol 

K 

s 97 



820 

920 




s 98 

. . 


805 

835 


Krol 

D 

s 99 

, , 


S20 

940 




s 102 

6S5 

,, 

, , 

.. 




s 104 

,. 

950 


., 




sl05 

.. 


820 

950 




s 108 

700 

,. 

780 

930 




s 100 

,. 

.. 

800 

930 




s 110 

640 

,, 

810 

940 


Krol 

C 

s 

,, 

,, 

820 

920 

Banghat 

Krol 

D 

s 47 

.. 

.. 

800 

930 



s 49 

.. 

.. 

805 

935 




s 51 


., 

810 

930 




s 53 

.. 

,. 

825 

940 




s 54 



830 

940 


Krol 


s 57 

. • 


825 

935 




s 58 


950 

., 

,, 




s GO 

,. 

• » 

810 

935 


Krol 

A 

s 03 

•• 


820 

930 


thermal analysis of the carbonate rocks of the 
Krol series under study. Sahasradhara section 
incorporates ten samples (two of Krol E, seven 
of Krol D, and one of Krol C) and Banghai 
section nine samples (live of Krol D, three 
of Krol C and one of Krol A). The sample: 
numbers, in Table I are arranged according to 
their stratigraphic order of occurrence. Sahasra¬ 
dhara section represents the soutliern. limb, 
Banghat section, the northern limb of Krol 
syncline. An inspection of Table I reveals that 
in Sahasradhara section, the two samples of 
Krol E show the double endothermic peak for 
dolomite. Therefore, the samples are dolomites. 
In Krol D formation, sample No. 104 shows a 
single endothermic peak for calcite at 950° C. ; 
therefore, the rock is a pure limestone (calcite 
rich phase). Sample No. 102 exhibits an endo¬ 
thermic peak at 685° C. This corresponds to 
magnesite and hence the sample is identified 
as magnesite. Sample Nos. 108 and 110 show, 
besides the double endothermic peak for dolo¬ 
mite, two peaks at a lower temperature 700° C. 
and 640° C. respectively. This suggests that 
these two samples incorporate in addition to 
dolomite, a magnesite phase. The rest of the 
Krol D samples are dolomites. The Krol C 
sample (S. 113) is also a dolomite. In rocks 


of Banghat section, all the samples of Krol D 
formation are dolomites. In Krol C formation, 
two samples, are dolomites and the only sam¬ 
ple S. 58 is a limestone with the solitary cal¬ 
cite endothermic peak at 950° C. 

Krol A and C formations are generally re¬ 
garded as limestone units based on field cha¬ 
racters (Ranga Rao and Murthy, 1960). The 
results of the present study reveal that many 
sample.s of Krol C and A units are more dolo¬ 
mites than limestones. This would indicate that 
in any investigation of carbonate rocks, both 
at the outcrop and subsurface levels, a combi¬ 
nation of field and laboratory study is 
essential especially when petroleum explora¬ 
tion is involved. 

A pure dolomite show.s a double endothermic 
peak, the lower between 700-770° C. and the 
higher 900-930° C. (Teodorovich, 1961). In the 
samples under study, while the higher peaks 
arc consistently about the limits of a pure 
dolomite, the lower peaks are consistently 
above 770“ C. This may be due to particle 
size variation, variable resistance, and more 
than all to iron and manganese structural im¬ 
purities in the dolomites under study. 

Occurrence of pure magnesite and magne¬ 
site associated dolomitesj in the samples of 
Sahasradhara section is of some importance. 
Valadiya (1968) has s^iown that the magnesite 
deposits in the calc zone of Pithoragarh, Kumaun 
Himalayas, U.P,, are a back reef lagoonal or 
bay facies of a stromatolite biotherm. If this 
is true, the magnesite deposits represent mem¬ 
bers of a back reef evaporate scciuence. Occur¬ 
rence of magnesite rocks and magnesite bear¬ 
ing dolomites in the rocks of Sahasradhara 
section, further supports the earlier conclusion 
(Rao, 1964) that the Krols represent a phase 
in the development of an evaporate sequence. 

The pres'ent work was accomplished in the 
Institute of Geology and Exploration of Com¬ 
bustible and Fuel Rocks (EGERGE), Academy 
of Sciences, U.S.S.R., during the tenure of an 
U.N.D.P. short-term fellowship in 1967 for the 
.study of Sedimentary Mineralogy. The writer 
is thankful to the U.N.D.P. authorities for the 
award of a fellowship, to Professor G. I. Teo¬ 
dorovich for guidance in the work, and to 
Mrs. A. M. Kassianova for help in laboratory 
analysis. 

Inst, of Petroleum C. Gundu Rao. 

Exploration, 

O.N.G. Commission, Kaulagarh Road, 

Dehra Dun, October 23, 1969. 
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EFFECTS OF ENOVID ON LIVER 
NUCLEIC ACIDS, PROTEINS AND 
LIPIDS OF THE RAT 

Progestagen-estrogen combinations for contra¬ 
ception and also estrogen alone have been 
shown to cause abnormalitiesi of certain liver 
function studies.i’- It has also been reported 
that during normal pregnancy in the rodent 
total RNA, DNA and proteins increase in. liver, 
uterus and placenta.-^'However, reports on the 
effects of the contraceptive steriods on proteins, 
nucleic acids and lipids of somatic and repro¬ 
ductive organs are sparse. The present investi¬ 
gation is, therefore, an attempt to study those 
biochemical parameters of the liver following 
enovid'’^ treatment as a preliminary step of its 
effects on protein and lipid metabolism involv¬ 
ing liver. 

Adult female rats of the Holtzman 
strain weighing 150-200 gm. were used in 
these investigations. The rats were divided 
into 2 groups of • 6 animals each and were 
fed a standardized diet. One of the two 
groups received enovid at a dose of 0-02 mg. 
(0*0/197 mg. 17 a-ethynyl-17-hydroxy 5-estren- 
3-one plus 0*0003 mg. 17 a-ethynylestradiol-3- 
methyl ether dissolved in olive oil) per 100 gm. 
of body weight through subcutaneous route 
daily for 21 days. The other group served as 
untreated control. At autopsy the liver was: 
dissected out and weighed. Suitable amounts 
of liver pieces: were taken and processed for 
RNA, DNA, protein and lipid estimations. 
The nucleic acids and proteinsi were isolated] 


hauser procedure.^ RNA estimation was per¬ 
formed by a modified Mejbaum reaction.^* 
DNA was determined by diphenylamine 
reaction as described by Dische and modified 
by Burton.*^ Biuret method wasi used to esti¬ 
mate the proteins.'^ Lipids were extracted 
from the liver by chloroform : methanol (2 : 1) 
three times. Then total lipid cioncentrataon 
was determined gravimetrically from suitable 
aliquots taken from the extract. Liver 
cholesterol concentration was measured 
according to the method of Sperry and Webb.^ 

The present investigations showed that 
enovid treatment significantly reduced 
liver RNA and protein concentrations, but 
it did not influence liver weight and 
its DNA concentration (Table I). Fisher 
and Leathern^ ^ reported that administration of 
progesterone and estrone to protein-depleted 
pregnant rats did not rectify liver protein and 
RNA lowering effects of protein depletion, 
although pregnancy was maintained. Total 
liver DNA content in these animals remained 
unchanged. They also discussed that estradiol 
is able to increase liver RNA and DNA, but 
marked increase in liver nucleic acids during 
pregnancy is dependent upon both placental 
secretions and ovarian estrogens. The present 
data, however, indicate that enovid reduces 
liver RNA content and in its wake liver protein 
content is adversely affected. The maintenance 
of liver DNA content at control level probably 
suggests, that enovid does not induce any 
change in the number of hepatic cells. There¬ 
fore, it seems possible that the direction of 
liver RNA change and in its wake alteration of 
liver protein accumulation depends on the 
duration and the dose of the steroid treatment 
and how liver is able to detoxify them. 
Changes in nutritional state through, estrogen- 
induced change in appetite may also play a 
role in this regard. 

The results of the present study also showed 
that enovid induced a significant increase in 
total lipids and cholesterol concentrations of 
the liver (Table I). A fatty infiltration of the 
liver is found to occur in fed and fasted rats 
after pituitary extract and adrenocorticoid 
administrations ; impaired estrogen inactivation 
has also been associated with fatty liver.n xhe 
increase in liver lipids after enovid treatment 
reported here, therefore, may be due to reduced 
Tnactivation of the steroid by the liver or 
enhanced corticoid secretion by the adrenal 
I mediated through enovid-^induced adrenocortico-’ 
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Treatment 


Enovid 

Control 


Table I 

Effects of enovid on liver nuc leic acids, protein and lipids 

Liver 


Weight 


Nucleic acids 


Actual 

gm. 


gm./lOOgm- 
body weight 


RNA mg./gm. 
tissue 


DNA 

tissue 


Protein 

Total 

mg./gra. 

tissue 


7*14 

±0-307 

7-02 

±0-375 


4-05 

±0-ll0 

3-86 

±0-197 


4-33 

±0-122 

6-41 

±0-245 


3-19 

±0*237 

3-70 

±0*153 


16-5 

± 0-5S6 

18*1 

± 0-287 


Lipid 


Total 

mg./gm. 

tissue 


60*0 
± 1*91 
50*0 
± 2*33 


6 animals were taken in each group. 


Cholesterol 

Total mg./ 
100 mg. 
tissue 


0-226 

±0-025 

0-133 

±0-004 


The author wishes to thank Professor B. R. 
Seshachar, Head of the Zoology Department, 
University of Delhi and Prof. M. R. N. Prasad 
of the same Department for facilities. He 
would like to express his indebtedness to 
Dr. H. C. Agarwal of this Department for his. 
help in this work. 

Department of Zoology, P, K. Paul. 

University of Delhi, 

Delhi, November 17, 1969. 
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OCCURRENCE OF BETERELEOTRIS 
ZONATUS (FOWLER) IN INDIAN 
WATERS 

Hetereleotris zonatus (Fowler) has so far been 
recorded only from Southi African coast bet¬ 
ween Port Alfred and Zululand.^’^ Five speci¬ 
mens of this species 37-49 mm. long have been 
collected from the tide pools at Visakhapatnam 
during; 1965 ; this is the first record of H. zonatus^ 
from Indian waters. This species has been, 
described as Leiceleptris zonatus by Fowler,^ 


Gobiosoma diadeniatum by Regan-^ and 
Barnard* and Hetereleotris diademainm by 
Smith."* However, Smith* brought out the 
synonymy involved and has restricted it to 
H. zonatus. The Indian specimens differ from 
the earlier descriptions in minute details and 
hence a brief description is given here, 
Hetereleotris zonatus (Fig. 1) 



Fig. 1. Hetereleotris zonatus (Fowler), total longtli 

49 mm. 

Dj 6 ; D. 1 -h 13 ; A I -h 11-12 ; P 17 ; V 1 -h 5 ; 
C 17 ; LI about 47 ; Tr. about 18 ; Vert. 27. 

Body elongate, cylindrical anteriorly, com¬ 
pressed posteriorly ; depth 5-3-6*7, head 3-5- 
3-9 in standard length. Head broad, depressed, 
narrow before eyes ; prominent rows of papillae 
on snout, clheeks, opercle and top of head. 
Short vertical rows of papillae along middle of 
body and a few on belly. Eye 4-4*5 in head, 
almost equal to snout, a little more than inter- 
orbital. Mouth oblique, lips rather thick, 
maxilla reaches to front edge of eye. Dentition 
as accurately described by Smiths : “In upper 
.iaw, a single outer widespread scries of curved 
caniniform teeth, 2 on side longest, inside a 
moderate band of villiform teeth, a few median 
behind enlarged. In lower jaw in front on 
each side 3-4 recurved caniniform teeth, inside 
these a band of villiform teeth, behind these 
on side 1-2 recurved caniniform teeth.’’ Palate 
edentulous. Tongue truncate. Gill openings 
restricted to pectoral base, rakers absent, 7-9 
round knob-like projections on either side of 
the gill arch. 
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First dorsal incersion well behind pectoral 
base, height equals depth of body ; 2nd dorsal 
origin midway between eye and caudal base, 
height a little more than that of body. Anal 
origin below 3rd dorsal ray, height same as 
body. Pectoral rounded, shorter than head, 
upper two rays divided at half length, fila¬ 
mentous, the 1st attached a little above base to 
the 2nd whose lower branch is attached to the 
3rd, tips of 3rd ray extend beyond the 
membrane. Ventral 2/3 in head. Caudal 
rounded, as long as head. 

Body covered with embedded cycloid scales, 
none before line between 2nd dorsal origin 
and upper edge of pectoral base and anal origin 
and lower edge of pectoral base. Head, nape 
and pectoral base naked. 

Head and body pink-brown, top of snout 
darker. A narrow dark brown band from 
front of eye to middle of maxilla, one broad 
band obliquely from behind eye to angle of 
opercle, preopercle darker. A dark brown 
area a little behind eye extends obliquely from 
top of head to upper half of opercle. A blackish 
spot, a little less than eye, above the extremity 
of preopercular groove. A broad blackish- 
brown band below spinous dorsal with narrow 
lighter areas in front and behind ; behind this 
aboiit 6 dark vertical, bands alternate with 
lighter areas extending from dorsal profile to 
midslide, merge in the lower half of body, the 
lighter areas usually with a dark vertical line 
in the middle. Fins pink-brown, spotted 
brown, 1st dorsal greyish with two curved 
dark bands from upper half to behind 5th 
spine. Second dorsal, ‘anal and caudal with 
lighter free margins, the first two with black 
s'ubmarginal bands. Anterior third of pectoral 
densely spotted becoming lighter posteriorly, a 
lighter area behind the darker base. 

In addition to having darker colouration and 
more area devoid of scales on body, the Indian 
specimens also have 1-2 extra rays in the anal 
fin and two filamentous raysi in the pectoral. 

I am grateful to Professor P. N. Ganapati 
for facilities and to C.S.I.R.. for financial 
assistance. 

Dept, of Zoology, V. Visweswara Rao.'*^ 

Andhra University, 

Waltair, November 3, 1969. 
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ON THE PRESENCE OF VITAMIN A 
IN THE MEDIAN EYES OF THE 
SCORPION, BETEROmETRUS 
FUL VIPES 

Abstract 

Purified preparations of vitamin A were made 
from the median eye-tissues of the scorpion, 
Heterometrus fulvipes through column chromato¬ 
graphy,. It was identified to be vitamin A through 
the Carr-Price test. Heterometrus fulvipes is the 
first arachnid in which the presence of vitamin A 
has been reported. 

In contrast to the vertebrates the role of 
vitamin A in invertebratesi remains rather 
uncertain, Conflicting reports about the presence 
or otherwise of vitamin A in insects have 
appeared.! -But in the crustaceans about 90% 
of the vitamin A of the entire body is found 
in the eyes.- While this is the state of our 
knowledge about the presence and the role of 
vitamin A, in these two ma.]or groups of arthro¬ 
pods, nothing is known about other arthropods. 
However, retinenej (vitamin aldehyde) has 
been reported in Limulus polyphemus^ 

In this note the presence of vitamin in 
the median eyes of an arachnid, the scorpion, 
Heterometrus fulvipes is reported. 

Heterometrus fulvipes were collected from 
the hills around Tirupati. They were main¬ 
tained in glass vivaria, containing a one inch 
layer of moist soil at the bottom, and were 
fed with cockroaches once in four days. 
Animals were always used within a fortnight 
of their capture from the source. 

The method followed for the extraction and 
chromatography was as described by Cohen 
and Barker.! The median eyes were separated 
from the animals and the tissue was ground 
with anhydrous sodium sulphate and extracted 
with acetone. After evaporation, the residue 
was taken up in petroleum ether. The extract 
was introduced into a column of aluminium 
oxide and was eluted with 4%, 10% and 
25% acetone in petroleum ether. After evapo¬ 
rating t!he solvent in each eluate under vacuum, 
benzene was added and flushed with nitrogen. 

Immediately, after the addition of Carr-Price 
reagent (antimony trichloride in chloroform) to 
the benzeneeluate, taken in a microcuvette, 
optical density measurements were made from 
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600 to 700 mAt using a Hilger Watt UVISPEK 
spectrophotometer. All the experiments were 
carried out at 20 ± 2'" C. 

Table I summarizes the results of six experi¬ 
ments. The 4% acetone fraction seems to 

Table I 

Maximum optical density and the absorption 
peak of the median eye-extracts of the 
scorpion, Heterometrus fulvipes, eluted 
from an alumina column 


Absorption peak Optical density at the 

in m/t absorption peak 
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contain 

traces 

of retinene. 

and the 

25% 

frac- 


tion contains traces of vitamin A. However, 
the 10% fraction contains most of the retinenci 
and vitamin A| with their characteristic 
maxima at 660 m^ and 620 m^ respectively;’ 

It is significant that the scorpion, Hetero- 
metrus fulvipes possesses vitamin A-^ in the 
median eyes. It is well known that vitamin 
A in conjunction with a specihe protein forms 
rhodopsin which is essential for rod vision. 
Unlike in insects, in which, the ‘retinene system 
of rod vision is not solely essential for rod 
visionV arachnids, so far as is known, arc 
apparently similar to the crustaceans and 
vertebrates in their visual system. This aspect 
of vision in relation to the visual pigment in 
the scorpion, Heterometrus fulvipes has been 
discussed elsewhere.’’ 

My sincere thanks are due to Prof. K. Pampa- 
pathi Rao, Bangalore University, for his guid¬ 
ance and for critically reading through the 
manuscript. I am grateful to Dr. R. V. Krishna 
Murthy, Department of Zoology, Bangalore 
University, for helpful discussions. 


Dept, of Zoology, T. Ramakrishna."= 

Sri Venkateswara University, 

Tirupati (A.P.), November 16, 1969. 
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TONGUE PIGMENTATION IN MAN: 

A NEW GENETIC TRAIT 

The main purpose of this note is to announce 
the discovery of a new genetic trait in human 
populations, tongue pigmentation. Tongue pig¬ 
mentation, ie., dark spotsi and patches on the 
surface of human tongue, was Orst noticed in 
human populations by Davis (1968). A sub¬ 
sequent study of the present author (Rao. 
1969 a) suggests the genetic nature of this trail. 

It may be mentioned that of the several ‘tastes' 
the tongue can taiste, the capacity to taste the' 
chemical compound, phenile-thio-carbamiclt‘' 
(P.T.C.), was established to be a genetic 
character (autosomal, cliallelic, dominant trait). 
For genetic studies on P.T.C. one may riifer to 
Das (1956, 1958). With the present knowledge, 
one could observe three t.ypes of ingmenls 
(colour) on the tongue. (1) Black patches —It. is 
suspected fSanghvi, 1969) that these ijalches an' 
associated with cancer. Active research is being 
carried by the Cancer Research InsUlute, Tata 
Memorial Centre, Bombay, on this asj^ect. 
(2) White, spots and patchc.s —In most of these 
cases, it is well known to be duo to vitamin 
deficiency, thus not being of hereditary 
importance. And, (3) Dark (not black) spats 
and patches —These patches are usually of ash 
colour. It is about these pigments on longue, 
that the present note is written. 

Tongue Pigmentation.. —Pigments of the third 
type mentioned above constitute Tongue pig¬ 
mentation’ (Davis, 1968). One may have 
exclusively spots or patches or both. The posi¬ 
tion is anywhere on the upper surface or the 
borders (sides) of the tongue. It may be 
pointed out that one may have one spot to 
many, and/or a small patch of 2 sq. mm. to as 
big a one as to cover nearly half the surface 
area of the tongue. Figure 1 illustrates these spots. 
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One may know that there is a great varia¬ 
tion in the geographical distribution of this 
trait. For example, roughly, 22% are tongue 
pigmented in Kerala whereas only 13% in 
West Bengal and 14% in Maharashtra. Un¬ 
doubtedly, this unequal distribution raises some 
pertinent problems. 



FIG. 1 

The author has collected several pedigrees 
and huge family data from various parts of 
the country, a preliminary report on which is 
ready (Rao, 1969 a ). It is interesting to note 
that the sex and age factors do' not show any 
significant differential incidence rates of tongue 
pigmentation (Rao, 1969 b). Analysis of the 
data, on the lines of Smith (1956), suggests the 
following : 

Genetic Hypothesis. —Tongue pigmentation is 
an autosomal diallelic recessive character in 
man, controlled by two alleles ‘a’ and ‘A’ where 
‘A’ is dominant over 'a\ 

The author is greatly indebted to Professor 
C. R. Rao, F.R.s., for suggesting this problem. 
Indian Statistical Institute, D. C. Rao. 

203, B.T. Road, Calcutta-35, 

November 20, 1969. 
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Curreni 
Science 

THE NATURE OF PEST RESISTANCE 
IN AN INDICA RICE VARIETY TKM. 6 

Stem borers are one of the major pests of 
most rice-growing tracts in the world. Evolu¬ 
tion of pest-resistant strains of rice is one of 
the means to check the losses due to these pests. 
For this purpose, a good donor-resistant parent 
is essential which is to be crossed with other 
varieties having desirable agronomic characters. 
Accordingly, an extensive screening test of the 
large genetic stock of this Institute was carried 
out, and one indica variety, TKM. 6 (a selection 
from a cross between CO. 10 X GEB. 24, evolved 
at Tirurkuppam, Tamil Nadu) was isolated as 
less, susceptible to the predominant stem borer 
Tryporyza mcertulas Walk. (Israel, 1960). The 
mechanism of resistance was attributed to a 
comparatively broad and thick sclerenchyma- 
tous hypodermis in the stem (Israel et al., 
1961), to the narrow central lumen in the culm, 
narrow and hairy leaves (Israel, 1964) and also 
to lower nitrogen content in the stems (Roy 
and Israel, 1966). Pathak (1964), working on 
the same problem, recorded that closer disposi¬ 
tion of vascular bundles and the presence of 
more silicated cells in the leaf epidermis in 
TKM. 6 are responsible for the low incidence 
of T. incertulas and Chilo suppressalis Wlk., 
two of the rice stem borer species prevalent in 
the Philippines. 

It has been recently established both in 
India and in the Philippines that the stem borer 
resistance in rice is inheritable. The need was 
to transfer resistance to the high yielding but 
susceptible varieties like Taichung (native) 1 
and IR. 8. From the crosses between TKM. 6 
amd these high-yielding parents, a number of 
semi-dwarf cultures have been selected at this 
Institute which have been tested in some 
endemic areas of this pest in India and are 
found to combine both the high-yielding as well 
as the resistant characters of the parents (Roy 
et al., 1969). 

Though the role of morphological and anato¬ 
mical plant characters in imparting resistance 
to borers is convincing in this indica variety, 
these characters are also found in varying 
degrees, in some susceptible rice varieties as 
well. One other factor responsible for resis¬ 
tance in this variety seems to be of biochemical 
nature. Antibiosis tests conducted in the 
Philippines showed that the growth and deve¬ 
lopment of stem borer larvae were much slower 
in the variety TKM. 6 compared to the other 
varieties tested (Pathak, 1967). Since no fur¬ 
ther information is available on this aspect, 
the resistance due to the biochemical mecha- 
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nisms seems empirical and it is desirable to 
ascertain further details. 

A series of tests were conducted during 1967 
using artificial infestation of rice seedlings with 
nematodes. One typical rice pest, the root- 
knot nematode {Meloidogyne graminicola 
Golden and Birchfield) was used to infest the 
soil and the seedlings. Subsequent examina¬ 
tion of the roots for the invasion and develop¬ 
ment of the nematode brought out clear differ¬ 
ences between varieties in the degree of 
susceptibility (Israel et al., 1969). These tests 
revealed that about six recent varieties were 
highly resistant to nematodes and TKM. 6 was 
consistently resistant. The significance of this 
finding, is that since the delicate root cells of 
both the resistant and the susceptible varieties 
are easily penetrable by the nematode, their 
multiplication is inhibited in the resistant 
variety, by some cell constituent. Therefore it 
can be inferred that there is a biochemical 
defence mechanism against the nematode in 
TKM. 6. Since Pathak (loc. cit.) reported that 
the tissue contents of TKM, 6 is not suitable for 
the proper growth and development of the 
stem borer larvae, it is reasonable tO' link the 
two, the resistance against stem borers and 
nematodes and attribute similar biochemical 
mechanisms against these two classes of rice 
pests. 

The isolation and identification of the inhibit¬ 
ing constituents need elaborate biochemical 
analysis requiring sophisticated equipments. An 
alternative method is by bioassay, similar to the 
antibiosis study against stem borers (Pathak, 
1964 ; Israel et al., 1969). Testing with the larvae 
of stem borers is likely to be difficult as the 
technique of mass rearing of Tryyoryza lai'va^ 
is not yet perfected. 

A quite reliable method isi needed to study 
the genetics of insect resistance. The results 
on the whole show that resistance in the indica 
rice variety, TKM. 6 to rice stem borers and the 
root-knot nematodes mainly operates at the 
biochemical level. It is established that certain 
chemicals such as benzoic and salicylic acids 
which can be isolated from the rice plants, 
inhibit the growth of the larvae of stem borers 
(Ishii et al, 1962). The present results are 
not conclusive. Further work has to be done 
to ascertain whether same biochemical defence 
operates against both the pests. A fuller under¬ 
standing of the exact mechanism of resis¬ 
tance is highly desirable as it may be of prac¬ 
tical use. 


Central Rice Research Inst., S. Sampath. 

Cuttack-6, Y. S. Rao. 

November 3, 1969. J. K. Roy. 
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EFFECTS OF GAMMA-RAY 
IRRADIATION ON PROTEIN AND 

AMINO-ACID CONTENT OF MAIZE 
LEAVES 

The stimulation of plant growth through tire* 
application of gamma-ray irradiation of seeds 
has been reported by many investigators.^ **• 
Variation in the sensitivity of plants to radia¬ 
tion has also been extensively investigated by 
SpaiTow and his colleagues.-' *"' The presciil 
investigation was undertaken to determine thr 
possible effects of gamma irradiation on. protein 
and amino-acid content of maize leaves. 

Plealthy uniform seeds of hybrid maizo, 
Ganga-1 obtadnecl from the U.P. Agricultural 
University, Pantnagar, were' e.'X|)osed to 0 .KK, 
20 KR and 30 KR doses of gamma radiatiori 
from a Co<‘‘> source. After irradiation, the seeds 
were sttorecl in plastic bags at 23" C. 

Medium-sized 23" X 13" cemented pots were 
filled with 1 : 1 mixture of loam and. compost. 
Surfacc-stcrili/.ed seeds were sown e>ne inch deep 
on 1st July, 1968 under natural conditions of 
'Climate at Varanasi. The usual, cultural opera¬ 
tions were performed at regular intervals. 

The total nitrogen was determined by tht' 
modified KJeldahl method*' and protein was 
calculated by multiplying the nitrogen value 
to 6-25. Amino-acids were determined 
chromatographically as described by Porter 
et alJ 

Figure 1 shows that protein content increased 
with the doses of radiation and the highest- 
content of 15*7% was obtained in 30 KK, 
irradiated leaves at ear formation stage. It is 
also observed that protein content of maize 
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and Guncker^ working with gamma irradiated 
Nicotiana glauca, Nicotiana lancisdorfic and 
their inter-specific hybrid. They cvxplained 
that with the onset of morphological change's 
in the plant, because of irradiation, free amino- 
acids began to accumulate in the leaves, i)arti- 
cularly glutamine, glutamic acid, aspartic acid 
and glycine. However, threonine, alanint' and 
metheonine increased with increasing doses ot 
radiation till ear-formation stage. 

It still remains unexplained why tliere is a 
build up of free amino-acids upon irradiation. 
It is believed that this build up may bt' diu' 
to aging phenomenon.' • The other t'lfects may 
be on the mechanism of auxin synth(\sis.i*5-1 < 
Davies’s claim^-'’ that primary elft'Ct of radia¬ 
tion was on the dcvoloprnc'nt of mt'rislcMnaiic 
cell and the effect of auxin supidy may l)(‘ a 
consequence of the same, is also equally com¬ 
patible. 

The author wishes to place on record his 
deep debt of gratitude to Prof. R. S. Choudhri, 
Irwin Professor of Agriculture, Ranaras lliiulu 
University, for his valuable guidnnet' and to 
Prof. T. S. Sadasivan, Director, Uni\'c‘rsily 
Botany Laboratory, Madras, for crilit'ally 
going through the manuscript. 

Table I 


— 

Effect of gamrua-ray 

radiation 

on amino-ncid content 

Tasseling stage 

(ppni) 

of maize leaves 

l^ar formation .stage 



Amino-acids — 

0 KR 

20 KR 

30 KR 

0 KR 

20 KR 

30 KK 

1. 

Lysine 

9,990 

9,990 

9,990 

9,905 

9,990 

9,990 

2. 

Arginine + Histidine 

10,960 

27.375 

27,375 

32,850 

,32,850 

32,900 

3. 

Aspartic acid + glutamine 

5,715 

11.430 

11,4’iO 

11,430 

19,625 

!9,r>2> 

4. 

Threonine + alanine 

12,840 

19,260 

22,470 

19,260 

22,2t>0 

24,050 

5. 

Proline 

30 000 

30,000 

30,00€ 

30,000 

30,000 

30 000 

6. 

Cystine 

30,000 

45 000 

45,001) 

45,000 

47 000 

47,()()0 


Tyrosine 

19 800 

29,700 

29,700 

29,700 

34,6.50 

3R7.50 

8.* 

Tryptophane 

21,450 

30,^'30 

30 030 

30,030 

,34.320 

30,030 

9. 

Valine 

8.880 

13,320 

12,210 

12,210 

14,200 

13,500 

10. 

Methionine 

2,850 

2,860 

4,275 

4 .375 

5,700 

5,700 

11. 

Phenylalanine 

6,000 

6,000 

6,000 

GOOO 

0,000 

6,000 

12. 

Leucine 

990 

1,980 

1,980 

f 1,980 

1,995 

1,990 


leaves increased with advance in age irrespec¬ 
tive of treatment. Similar results were also 
reported by Vasilev.^ Kuzin,‘-'-^<' Hagen and 
GunckeP'^ and Giacomelli et aV- have, how¬ 
ever, reported a depression of protein synthesis 
caused by radiation. 



FIG. 1. Effect of gamma-ray irradiation on protein 
content of maize leaves. 


The amino-acid contents of control and 
irradiated leaves are presented in Table I. 

Marked increase in the concentrations of 
arginine and histidine, aspartic acid and gluta¬ 
mine, cystine, tyrosine, tryptophane and leucine 
occurred at 20 KR radiation. At 30 KR all 
of the above-mentioned amino-acids remained 
constant. But there was some reduction in the 
concentration of valine beyond 20 KR radiation. 
Similar reduction was also noticed by Hagen 
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EFFECT OF CYCLOHEXIMIDE ON 
NUCLEIC ACID AND PROTEIN 
SYNTHESIS IN SPHACELIA SORGHI 
McRAE 

The sorghum sugary disease caused by 
Sphacelia sorghij was found to be effectively 
controlled by cycloheximide both under labo¬ 
ratory and field conditions. Investigations on 
the mode of action of this antibiotic indicated 
its interference with the respiratory metabolism 
of the fungus.^ In the present study, the effect 
of cycloheximide on the synthesis of nucleic 
acid and protein in Sphacelia sorghi is reported. 

A pathogenic strain of the fungusi was 
cultured in Kirchholf's liquid medium- for 20 
days. The antibiotic was added at suitable 
concentrations to the medium under aseptic 
conditions and incubated for 5 more days at 
28 (±2)°C. After the incubation period the 
fungal mats were removed by filtration and 
the tissues were washed twice with distilled 
water. The preliminary extraction of nucleic 
acid from the fungal tissues was patterned after 


the procedures of Ogur and Rosen.’* For the 
separation of the nucleic acid into component 
ribonucleic acid (RNA) and deoxyribonucleic 
acid (DNA) fractions, the method of Nieman 
and Poulson'i was followed with some modifi¬ 
cations. The material precipitated from samples 
weighing 0-5 g. was resuspended in 0*3 N 
NaOH and incubated at 37° C. for 16 hours. 
The solution was acidified to pH 1-0 with 15% 
(V/V) perchloric acid. After leaving for 60 
minutes at 4° C.„ the precipitate was centrifuged 
down and washed once again with 1N per¬ 
chloric acid. The combined supernatant fluids 
constituted the RNA fraction. The DNA was 
hydrolysed from the residue with 0-5 N. per¬ 
chloric acid at 70° C. for 15 minutes. Both 
RNA and DNA were estimated spectrophoto- 
metrically by measuring the extinction of the 
extract at 260 m/^ with a Beckman DU spectro¬ 
photometer and expressed as nucleic acid 
phosphorus.*^ The protein content was deter¬ 
mined by estimating the protein nitrogen. 
Proteins w^ere precipitated with 5% trichloro 
acetic acid.*"' The supernatant was used to 
estimate non-protein nitrogen. The value wasi 
deducted from total nitrogen. The total nitro¬ 
gen and non-protein nitrogen were estimated 
by micro-Kjcldahl method.The results are 
given in Table I. 

The results indicate that cycloheximide 
inhibited the synthesis of DNA and protein 
while the RNA content was increased. The 
inhibition and increase were more or less pro¬ 
portional to the concentration of the antibiotic. 
The inhibition of DNA and protein synthesis 
accompanied by an increase in RNA content 
has been reported in yeast cells treated with 
cycloheximide.” Besides cycloheximide, other 
antibiotics like naramycin, blasticidin S (BeS) 
have been known to cause increase in RNA 
content of the treated tissues.-'^Hirai and 
Shimomura"^ postulated that the antibiotics may 
suppress the decompos-ition of RNA resulting 


Table r 

Effect of cycloheximide on the nucleic ucid and protein content of Sphacelia sorghi 


Cyclohexide 

concentration 

(/^g/ml.) 

RNA 

DNA 

Protein 

RNA^P 

(^g/g* 

fresh weight) 

Increase 

(%) 

DNA_P 

(/^g/g. 

fresh weight) 

Inhibition 

(%) 

Protein-N 
(Mg/mg. 
dry weight} 

Inhibition 

{%) 

Nil 

90-173 

• • 

4-828 


8-447 


1-0 

139-611 

54-7 

4-310 

10-7 

6-537 

34-6 

5-0 

271-494 

201-1 

3-448 

28-6 

3-741 

66-7 

10-0 

277-466 

207-7 

2-931 

36-3 

2-816 

67-4 

60‘0 

280-140 

210-7 

1-662 

69-9 

1-680 

79*9 


(Mean of three independent determinations.) 
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in an accumulation. Hashimoto et alP 
reported that the increase in RNA content of 
BcS treated blast fungus was associated with 
ribosome particles of fungus homogenate. 
However, the reason for the RJNTA increase in 
cycloheximide treated tissues! of Sphacelia 
sorghi remains unknown. 

My thanks are due to Dr. K. Ramakrishnan 
and Dr. C. V. Govindaswamy for their valuable 
suggestions and encouragement. 

Division of Plant G. Chinnadurai. 

Pathology, 

Agricultural College and Res. Inst., 
Coimbatore-3, November 3, 1969. 
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OUT OF SEASON FLOWERING IN THE 
STEM CUTTINGS OF SALIX 
TETRASPERMA ROXB, 

Our understanding of the initiation of flowering 
is, madnly based on experiments on annual or 
perennial herbs subjected to varied tempera¬ 
ture or photoperiodic conditions.^ Events 
which lead to the flowering of trees are diffi¬ 
cult to understand not only because of their 
unmanageably complex organization but also 
because of juvenility. The present report deals 
with some interesting observations made on the 
flowering of intact willow (Salix tetrasperma 
Roxb.) trees and their stem cuttings. 

Owing to their availability throughout the 
year and their high capacity for regeneration,2 
Salix plants! were used as experimental 
material. All stem cuttings (each consisting 
of 5 or 6 nodes and measuring 1 • 1-1 • 2 cm. in 
diameter) were taken from 15-20 years old 
male trees growing in the University campus. 
A dormant bud was present in the axil of each 
leaf. The cuttings were kept in beakers con¬ 
taining distilled water in upright position 
under culture room conditions, 


In Delhi, Salix trees come to flower during 
the first week of December and continue to 
bear until mid-February. Interestingly, the 
cuttings developed inflorescences in the regene¬ 
rated shoots irrespective of the season. How¬ 
ever, the precentage of cuttings which produced 
inflorescences varied in the different seasons. 
The peak was found during January. Similarly, 
the length and the number of inflorescences in 
a cutting were also subject to variation, the 
maximum being in January. In nature, the 
inflorescence arises directly in the axil of a 
leaf. In the explanted stems, however, it is 
borne terminally on the regenerated axillary 
shoots (Fig. 1). The flowers were fertile; 



Fig. 1. View of an inflorescence which5'has developed 
at the end of a regenerated axillary shoot. 

20-40% of the pollen germinated in tap-water 
during different seasons. 

To ascertain whether or not the inflorescence 
primordia are already laid down in the sum¬ 
mer months, some axillary buds were removed 
from the trees and were sectioned longitudi¬ 
nally. However, the buds were invariably found 
to be in the vegetative state. 

Since the cuttings were kept at 22° C., it was 
suspected that lowering of temperature was 
responsible for initiating the inflorescence in 
the stem cuttings. To verify this, batches of 
cuttings were kept in the laboratory at 31° C. 
and also below Salix trees; in the garden. Even 
these cuttings showed the development of in¬ 
florescences which suggested that the mere act 
of separating the stems from the tree was 
responsible for flower initiation, Neither 
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ringing of the bark during summer months nor 
removal of apical bud or leaves^ could force 
the axillary buds to bloom under intact condi¬ 
tions. 

No explanation can be offered at this stage 
for the differentiation of vegetative apex of 
the axillary bud into an inflorescence even 
during summer. Whether the leaves or 
terminal bud have any role to play in inhibit¬ 
ing flowering in intact stems during summer 
remains to be investigated. 

I thank Professor H. Y. Mohan Ram for 
valuable guidance and Professor B. M. Johri 
for facilities and encouragement. 

Department of Botany, N. Seetharama. 

University of Delhi, 

Delhi-7, October 19, 1969. 
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FOUR NEW RECORDS OF PARASITES 
attacking HELIOTHIS ARMIGERA 

(HUBNER) in HIMACHAL PRADESH 
(INDIA)* 

A DETAILED account of the parasites of Heliothis 
armigera (Hiibner) and also the host plants 
of this pest recorded in India was presented 
by Achan et al, (1968).^ During his studies at 
Palampur (Himachal Pradesh) in 1968 the 
present author reared four new parasites of 
H. armigera and also recorded a few additional 
host plants of this pest. A brief account of 
the new parasites and host plants recorded is 
presented in this paper. 

H. armigera became active around Palampur 
during the second week of April when the 
adults were noticed at light. The larvse were 
first obtained feeding on floral clusters of 
Lantana camara L. during the last week of 
April. However, the population was low. Sub¬ 
sequently the larval population rose and the 
maximum infestation was noticed on Triticum 
cestivum L. The pest lairvas were also found 
feeding on Ahelmoschus esculentus (L.), 
Chrysanthemum indicum L., Citrus limon (L.), 
Cnicus wallichii DC. var. cernua HK., Lyco- 
persicon esculentum Mill., Phaseolus vulgaris L., 
Rosa banksice R. Br., Solanum tuberosum L. 
and Vigna sinensis (L.). Of these, T. cestivum, 
C, wallichii var. cernua, C. limon, C. indicum. 


R. banksice and V. sinensis are new ho.st 
records for H. armigera. 

Apart from Eephoropsis perdisiinctus Vier. 
and Apanteles riificrus Haliday which were 
recorded earlier, the following four parasilc.s 
were reared for the first time from H. arvii- 
gera : 

1. Euplectrus sp. (Hymonoptera; Eulo- 
phidae): This is an external, gregarious, larval 
parasite. The eggs are normally laid on the 
head of the active host larva. After killing 
the host when full-grown, the parasite larvie 
spin loose cocoons under the host remains and 
pupate. The larval period was 5 to 6 day.s 
and the pupal period 7 to 8 days. The adults 
lived up to 15 days when fed diluted honey. 

2. Agrypon nox Mori. (Hymenoptera : 
Ichneumonidse): This is an internal, solitary, 
larval parasite, but the adult emerges from th(‘ 
host pupa. Three examples only were reared. 

3. Netelia sp. (Hymenoptera : Ichneumon- 
idae): This is a solitary, larval parasite which 
feeds externally. It was recorded earlier 
from H. assulta (Guen.) in India (Achan ct al., 
1968).’ 

4. Palexorista sp. (Diptera : Taclhinida^): 
This is an internal, solitary, larval parasite. 
Only one example was reared. On identifying 
this parasite, the specialist at the Common¬ 
wealth Institute of Entomology, London, 
remarked thait this speciesi of Palexorista is 
almost certainly not laxa Curran, which to 
date has! been the only species of the genus 
known from Heliothis in India. 

The percentage of parasitism by all the four 
parasites mentioned above wasi negligible and 
therefore it is doubtful whether they exert 
any appreciable control of H. armigera in India. 
However, it is difficult to predict how ihesi^ 
parasites might behave in an exotic environ¬ 
ment, and they therefore merit further detaiU'f! 
study. 

The author is thankful to Dr. R. G. Fennah, 
Director, Commonwealth Institute of Entomo¬ 
logy, London, for identifying the parasites. 

Commonwealth Institute of K. C. MATima. 

Biological Control, 

Indian Station, 

Bangalore (India), 

November 4, 1969. 


* This res ft-rch has been financed in part by a grant 
made by UnitedJStates Department of Agriculture under 
PL-480. 

1. Achan, P. D., Mathur, K. C,, Dharmadhikari, P. R. 
and Manjunath, T. M., Tech. Bull. Comnmm] 
Inst. biol. Control, 1968, 10, 1^9. 
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Number Theory and Analysis : A Collection of 
Papers in Honour of Edmimd Landau (1877- 
1938). Edited by Paul Turan. (Plenum 

Publishing CoTporation, 227, West, 17th Street, 
New York, N.Y. 10011, U.S.A.), 1969. 

Pp. 355. Price $ 19.50. 

At the end of the foreword to his work 
“Handbuch der Lehre von der Verteilung der 
Primzahlen’ (1909), Edmund Landau could 
remark with complete justification, “The 
difficulty of the previously unsolved problem.s 
has frightened nearly everyone aiway from the 
theory of prime numbers, I hope that I have 
succeeded in paving the path to the boundaries 
which have now been reached in such a way 
that this path will now be travelled and 
extended by many.” Subsequent developments 
have shown that his wish was fully realized. 

Dedicated to the memory of a great scholar 
and teacher, this volume presents the recent 
developments in the theory of prime numbers. 
The papers discuss such problems as extend¬ 
ing a calculus, the large sieve method, and the 
high-indices theorem. The volume will be of 
particular value to pure and applied mathe¬ 
maticians. C. V. R. 


Annual Review of Physical Chemistry (Vol. 20). 
Edited by Henry Eyring. (Annual Reviews, 
Inc., 4139 El Camino Way, Palo Alto, Cali¬ 
fornia 94300, U.S.A.), 1969. (Pp. vii-f 520. 
Price : $ 8.50 ; in U.S.A. and $ 9.00 ; elsewhere. 
(Note : Because of increased operating and 
printing costs, all pulplications of Annual 
Reviews, Inc., shipped after January 1, 1970 
(inclusive of back volumes') will be increased 
in price by $ 1.50 per copy, over and above 
the prices indicated in the Prospectus. 

This volume under review concludes the 
second decade of Annual Reviews of Physical 
Chemistry. 

A change in the Review is the addition of 
the introductory chapter dealing with the 
beginningis Of physical chemistry in various, 
parts of the world. This year Professor 
Norrish discusses Fifty Years of Physical 
Chemistry in Great Britain, which should be of 
general interest. 

Volume 20 of this well-known series deals 
with the following topics : Fifty Years of Physi¬ 
cal Chemistry in Great Britain, by R. Q. W. 


Norrish ; Topics in Mossbauer Spectroscopy, by 
D. A. Shirley ; Elementary Gas Reactions, by 
Frederick Kaufman; Electrochemistry, by 
Andrew Patterson, Jr.; Solutions of Non- 
Electrolytes, by Robert L. Scott and David V. 
Fenby ; Microwave Spectroscopy, by Y. Morino 
and E. Hirota ; Theories of Liquids, by G. A. 
Neece and B. Widom; Intermolecular Forces, 
by Christoph Schlier ; Electron Spin Resonance, 
by M. C. R. Symons; Shock Tube Technique 
in Chemical Kinetics, by R. Linn Belford and 
Roger A. Strehlow; Vibrational Spectroscopy, 
by Arthur G. Maki, Jr. ; Cosmochemistry, by 
James R. Arnold and Hans E. Suess ; Quantum 
Theory of Structure and Dynamics, by Leland 
C. Allen ; Electronic Spectroscopy by Electron 
Spectroscopy, by R. Stephen Berry ; Optical 
Activity, by C. W. Deutsche, D. A. Lightner, 
Robert W. Woody, and Albert Moscowitz ; and 
Isotope Effecas, by Max Wolfsberg. C. V. R. 


Molten Salts : Characterization and Analysis. 
Edited by Gleb Mamantov. (Marcel Dekker, 
Inc., 95, Madison Avenue, New York), 1969. 
Pp. xvi -1-611. Price $ 16.75. Sterling Price 
£ 8 . 0 . 0 . 

Molten salts are of considerable importance 
in chemical technology. Applications range 
from the production of aluminium, sodium, 
magnesium, and fluorine, to the plating of 
refractory metals, chemical synthesis, and fuel 
cells. Of potentially great importance are the 
uses in nuclear technology. From the funda¬ 
mental point of view molten salts represent a 
large and unique class of non-aqueous solvents, 
in which interesting redox and acid-base 
chemistry may be pursued. 

This book contains a collection of papers of 
a review and research nature on most aspects 
of molten salt chemistry. The titles of the 
chapters: contained in the book are: Some 
Fundamental Concepts in the Chemistry of 
Molten Salts ; The Experimental Evidence for 
“Complex Ions” in Some Molten Salt Mixtures ; 
The Role of Phase Equilibria in Molten Salt 
Research ; Ionic Interactions in Molten Salts; 
Co-ordination Equilibria of Nickel (II) in 
Molten Chloride Salts; Electronic Absorption 
Spectra and the Nature of Dilute Solutions' of 
Alkali Metals in Fused Alkali Halides ; Spec- 
trophotometric Studies of Solute Species 
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in Molten Fluoride Media ; Advances in 
the Infrared Spectroscopy of Molten Salts ; 
A Review of Raman Spectroscopy of 
Fused Salts and Studies of Some Halide- 
Containing Systems ; The Investigation of 
Fused Salts by the Inelastic Scattering of 
Cold Neutrons ; Transport Processes in Low- 
Melting Molten Salt Systems ; Transport Pro¬ 
perties : Conductivity, Viscosity, and Ultrasonic 
Relaxation ; Electronic Conduction in Fused 
Salts ; Electrical Conductivity Measurements in 
Molten Fluoride Mixtures, and Some General 
Considerations on Frequency Dispersion ; The 
Distribution of Metals between Molten Fluorides 
and Liquid Metals ; Investigation of the 
Capacity of the Electrical Double Layer in 
Molten Chlorides Using a Dropping Metal 
Electrode; Solutions of Halogens in Molten 
Halides; Electrode Reactions in Molten Fluo¬ 
rides ; Voltammetric Studies of Chromium (II) 
in Molten LiF-BeFo-ZrF 4 at 500° C. ; and 
Thermochemistry, Complexartion, Electron and 
Oxygen Transfer in Fused Nitrates. 

The book will be of interest to research 
workers' in molten salts, as well as to those 
in related areas such as metallurgy, glass 
technology, and solid state science. It will also 
be found useful by those interested in other 
non-aqueous solutions. C. V. R. 


Indian Ephemeris and Nautical Almanac—1970. 

(Manager of P’ublications, Civil Lines, Delhi'-6 ), 

Pp. xxii-f 466. Price Inland Rs. 14-00; 

Foreign 32 sh, 8 d. ; or $ 5.04. 

This annual publication which was started 
in 1957 is the thirteenth of its kind, and is 
for the year 1970. The utility of the Indian 
Ephemeris is*, well known, especially in the 
field of the preparation of Panchangas in 
various parts of the country. The calculations 
of the Indian calendar portion are given in 
Indian Standard Time, and the calendar covers 
an extended period upto March 21, 1971 to 
meet the requirements of the maikers of 
Panchangas for the Saka era 1892. A. S. G. 


Award of Research Degrees 

Karnatak University, Dharwar, has awarded 
the Ph.D. degree in Chemistry to Shri M. A. 
Pujar and Shri C. D. Doulatabad, Ph.D. degree 
in Zoology to (Miss) Malathi E. A. D’Souza. 


The M.S. University of Baroda has awarded 
the Ph.D. degree in Physiology to Shri Shiva 
Datta Nishith, and Ph.D. in Physics to Shri P. P. 
Mathews. 

Sri Venkateswara University has awarded 
the Ph.D. degree in Physics to Shri K. Raghu- 
nath ; Ph.D. degree in Botany to Shri K. V. R. 
Ramana ; Ph.D. degree in Zoology to Shri P. 
San.iceva Reddy ; Ph.D. degree in Geology to 
Shri J. Jagannatha Rao. 

Utkal University has awarded the Ph.D. 
degree in Physics to Shri P. Misra ; Ph.D. 
degree in Botany to Shri P. A. Khan. 


Books Received 

Handbook of Neiirochcviisiry (Vol. 2)— Sir'iic- 
tural Neurochemistry, Edited by Abel 
La.1tra. (Plenum Publication Corporation, 227, 
West 17th Street, New York 10011 U.S.A.), 
1969. Pp. xxix -1- 579. Price $ 35.00. 

Luminescence of Biopolymers and Cells. B.v 
G. M. Baren Boim, A. N. Domanskii and 
K. K. Turoverov. (Plenum Publication 
Corporation, 227, West 17th Street, New York 
10011, U.S.A.), 1969. Pp. viii4- 229. Price 

$ 12.50. 

Axenic Mammalian Cell Reactions. Edited by 
G. L. Tritsch. (Marcel Dekker, Inc., 95, 
Madison Avenue, New York 10016), Pp. xii + 
413. Price $18.75. 

Chemical Evolution—Molecular Evolution To¬ 
wards the Origin of Living System on the 
Earth and Elsewhere. By Melvin Calvin. 
(Oxford University Press', Mount Road, 
Madras-6), Pp. ix + 278. Price 25 sh. or 
Rs. 22*50. 

Fundamentals of Electrodynamics. B.y Boris 
Podolsky and K. S. Kunz. (Marcel Dekker, Inc., 
95, Madison Avenue, New York, 10016), 1969. 
Pp. xiii + 492. Price $ 14.50. 

The Indian Ephemeris and Nautical Almanac 
for the Year 1970, (The Director, Regional 
Meteorological Centre, Nautical Almanac Unit, 
Alipore, Calcutta), 1969. Pp. xxii [-466. Price 
Rs. 14*00, 32 sh. 8 d., $5.4. 

Vanaspatika Anusandhana Darsika. By K. C. 
Chunekar, (The Croukhamba Vidyabhawan, 
Post Box No. 8, Varanasi-1), Pp. 162. Price 
Rs- 10*00. 

Developments in Applied Spectroscopy 
(Vol. 7 A). Edited by E. L. Grove and 
A. J. Perkins. (Plenum Publication Corpora¬ 
tion, 227, West 17th St., New York 10011), 
1969. Pp. ix ~I~ 341. Price $ 15.00. 
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CHEMISTRY OF SHELF SEDIMENTS ON THE WEST COAST OF INDIA * 

S. S. GOGATE, V. N. SASTRY, T. M. KRISHNAMOORTHY and R. VISWANATHAN 
Health Physics Division, Bhabha Atomic Research Centre, Bombay 


Introduction 

N November-December 1964, an Expedition 
to Angria Bank in the Arabian Sea was 
jointly undertaken by the Department of Fish¬ 
eries, Maharashtra, and Bhabha Atomic 
Research Centre. The Bank, which is of consi¬ 
derable importance to the commercial fisheries, 
is situated outside the continental shelf oh 
Ratnagiri (Lat. 16°59'N, Long. 73“ 16'E). Data 
on sea-water characteristics (viz., salinity, 
temperature, phosphate content, etc.) in the 
region have been reported by Vijayakrishnan 
Nair et aZ.i The present paper deals with the 
elemental and the adsorbed components of the 
sediments collected from the region during the 
expedition. 

Analytical Techniques 

Grab samples of the sediments were obtained 
from 13 stations between Bombay and Ratna¬ 
giri (Fig. 1). They were dried at 105“ C. 

Calcium carbonate was estimated from the 
difference between the loss of weight of sedi¬ 
ment at 1,000“ C and 400“ C respectively. Orga¬ 
nic matter was determined by oxidation with 
chromic acid and organic matter content was 
calculated using the conversion factor given by 
Walkley and Black.'^ This method is not affect¬ 
ed by the presence of calcium carbonate and 
also able to discriminate between elemental 
carbon and soil organic matter, but is sensitive 
to the presence of chloride. The chloride con¬ 
tent of the marine sediment was determined 
(leachable chloride obtained from 0*5 g sedi¬ 
ment in contact with 100 ml distilled water for 
24 hours) titrimetrically using silver nitrate. 
Higher contact time did not improve the leach¬ 
able chloride value. Organic matter content 
was calculated after making suitable corrections 
for chloride interference. 

5 gm of sediment was digested with 100 ml 
of concentrated hydrochloric acid for four 
hours'. The solution was filtered, the residue 
along with the filter-paper was ashed, treated 
with a few ml of HF' and taken up in cone, 
HCl. This was combined with the previous 
filtrate and the volume was made to 100 ml. 
Aliquots of this solution were taken for the 
estimations of major and trace elements: in the 
sediments (total decomposition). 

* This work is carried out under 1 AEA/BARC Research 
Agreement No. 155/R6/CF. 


5 gm of sediment was aished at 500“ C and 
the sediment was extracted once with 3 N HCl. 
If the sediment contained more calcium car¬ 
bonate additional quantity of 3 N HCl was, added, 
till all the calcium carbonate was dissolved. 
The solution was then filtered and the filtrate 
made to 100 ml with distilled water. This acid- 
soluble fraction of the sediment too was ana¬ 
lysed for the same major and trace elements 
(3N HCl leach). 



Fig. 1 

Elemental concentrations in sediments ob¬ 
tained by total decomposition and the 3 N HCl 
leach respectively were compared in order to 
have an idea of the acid-soluble fraction of 
the sediments.^ 

Elemental concentrations were determined in 
these solutions as follows : 

Potassium was precipitated as cobaltnitrite, 
dissolved in known volyme of ceric sulphate 
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and the excess ceric sulphate determined titri- 
metrically.-' Calcium and magnesium were 
determined by titraticn with EDTA and mag¬ 
nesium solution.-” For the estimation of iron, 
the colorimetric reaction with 2 : 2' dipyridyl 
was employed.*' Cobalt was determined spec- 
trophotometrically by the nitroso-R-salt 
method.*' Copper was estimated spectrophoto- 
metrically through its diethyldithiocarbamate 
complex.*' Zinc was estimated spectrophoto- 
metrically in carbon tetrachloride extract of 
its dithizonate complex.*' Manganese was oxi¬ 
dised with potassium periodate to permanganic 
acid and determined colorimetrically.*' For the 
estimation of total phosphorus the acid extract 
was passed through an anion exchange resin 
(Dowex-1, 50-100 mesh) in ION HCl for re¬ 
moval of iron and the phosphate in the effluent 
was estimated through the molybdenum blue 
reaction." 

In case of chromium, 0*5 g of the sediment 
was fused with five times its weight of sodium 
and potassium carbonate (1:1) mixture. The 
fused mass was extracted with hot distilled 
water and filtered. The chromium content in 
the filtrate was estimated spectrophotometri- 
cally through its diphenylcarbazide complex.*' 
Results and Discussion 

Details of stations occupied off Bombay and 
Ratnagiri are given in Station Location Map 
(Fig. 1). 

Data on the distribution of calcium carbonate 
and organic matter contents in sediments are 
given in Table I. Sediments near shore in gene¬ 
ral! contain less calcium carbonate than those 
further offshore. An inverse relationship (cor¬ 
relation coefficient r — — 0*80) is apparent bet- 

Table I 

Organic matter and calcium carbonate 
contents of sediments 


Sample 

Lat.°N 

Long.°E 

Organic 

matter 

G’ 

Calcium 

carbonate 

% 

J4 

1825 

7147 

0-21 

92-3 

J5 

1756 

7159 

2‘61 

80-1 

J30 

1650 

7244 

1-54 

71*2 

J32 

1650 

7310 

3-30 

25-0 

J34 

1707 

7257 

4-54 

38-7 

J40 

1758 

7206 

2-57 

84-7 

J43 

1836 

7205 

L55 

79-9 

J44 

1840 

7214 

1*29 

58-3 

J45 

1849 

7233 

1-91 

31*1 

SHI 

1826 

7237 

2-04 

34-7 

SHS 

1732 

7255 

2-34 

79*3 

SH4 

1707 

7308 

4-46 

28-7 

*SH5 


.. 

2-63 

52-4 


* Collected during the return cruise in the vicinity 
of SH4. 


ween calcium carbonate and. decomposable 
organic matter (Fig. 2). This is understandable 
since the sediments nearer shore contain more 
organic matter due to land runoff.-'^ 



10 2 0 3.0 4.0 3*0 

% nriftAu;: mattfu 


Fig. 2. Correlation of organic matter with calcium 
carbonate. 

An inverse relationship (correlation coeffi¬ 
cient r=: —0*96) between potassium and cal¬ 
cium carbonate is obtained suggesting thai 
potassium is associated with the clay mineral, 
illite (Fig. 3). Welb.y'-' in his studies, in the 
Gulf cf Mexico, found similar correlation bet¬ 
ween potassium and calcium carbonate. 



'Jo Co. Cor 

FiQ. 3. Correlation of potassium with calciurn carbor^at^, 
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I>ata. on the elemental concentrations in sedi- contour diagrams^ of Schott and Von Stackel- 
ments by the total decomposition and 3 N HCl berg,io it is seen that the sediments in area 'B' 
teach, are given in Tables II and III respec- are predominantly chalky. Further south, 

lively. The contents of all the elements are nearer 'R' sediments show high content of 

hig:her by the total decomposition method. Only potassium suggesting the presence of clay 

calcium was leached to the extent of 90-100% mineral illite as a dominant constituent in, 
of the total by 3 N HCL In the case of other them. This clay mineral illite in this region 
elements like cobalt, zinc, manganese • and constitutes 40-60% of the sediment particles 
p-hosphorus leach values constituted 40-80% of lessi than 0-001 mm diameter.ii^ Choudhuri 
the total. These variations may be due to and Banerji^- confirmed by X-ray diffraction 
individual sample differences. Copper content and differential thermal analyses that some of 
was very high in total sediment and the leach the samples J-32, J-45, SH-1 and SH-4 are 
constituted only 10-15% of the total. This indi- clayey in nature with the major phase identified 
cates that copper is not associated with, calcium as illite. This clay mineral fraction of the sedi- 
carbonate phase. ment adsorbs trace elements from sea-water 

Table IV gives the differences in the ele- to a good extent.^-^’i^ Sediments showing, high 
niental concentration of sediments off Bombay potassium values show markedly higher 

Table II 


Elemental concentration in sediments (Total decomposition) 



K 

( a 


Fe 

Co 

Cu 

Zn 

Mn 

P 

Cr 



















p-gle. 





3*41 

283 

18-6 

17'9 

11-6 

219 

lC-5 

• • 

416 

120 

J-30 

4-92 

238 

20*7 

22-0 

• • 

111 

13-5 

294 

300 

125 

J‘32 

8-88 

18 

20-4 

23-2 

44-8 

1372 

14-5 

450 

364 

221 

J-34 

5-40 

. . 

25-0 

23-2 

28*8 

250 

24-0 

294 

416 

265 

J-40 

2-40 

313 

24-0 

15'3 

9*2 

64 

12-0 

no 

448 

119 

} 43 

2-40 

289 

,. 

20*8 

9-6 

125 

7-0 


404 

79 

J-44 

5-70 

202 

16-7 

22-4 

21-2 

635 

,. 

600 

304 

121 

J-4r> 

9-20 

28 

21-2 

24*0 

46-0 

390 

23-6 

654 

376 

696 

SI 1-1 

9-00 

45 

20-1 

23-0 

36-0 

102 

, . 

674 

344 

264 

SII-3 

2-nO 

329 

7-9 

14-6 

11-6 

81 

7-0 

204 

300 

67 

S 11 -4 

7-50 

., 

15-2 

13-8 

33-6 

340 

12-0 

460 

448 

183 

SI 1-5 

8-40 

193 

17-0 

14-5 

19-6 

282 

17-5 

684 

32.S 

214 





Table III 








Elemental 

concentration 

in sediments (3 N 

HCl leach) 




K 


Ca 

Mg 

Co 

Cu 

Zn 


Mn 

P 

Sample 














mg/g 




Mg/g 




1 4 

1*64 


376 

*. 

15-6 

14-0 

20-0 


60 

336 

J'5 

2-40 


255 

9-0 

11-0 

17-5 

8-0 


200 

324 

J-30 

2-52 


215 

21*0 

24-6 

17-5 

8-0 


120 


J-32 

5-2S 


20 

22-6 

17-8 

64-0 

,, 


200 

288 

J-34 

3-78 


65 

24-0 

12-4 

28-0 

10*0 


160 

372 

J-40 

2-27 


300 

12-0 

10-0 

18-0 

., 


80 

108 

J-43 

2-52 


275 

24-0 

C-4 

21-0 

6-0 


260 

216 

J 44 

3-91 


215 

18-0 

17-8 

29-6 

21-0 


220 

252 

J-45 

.. 


28 

18-6 

12-4 

62-6 

17-0 


4 0 

216 

SII-1 

4-28 


48 

15-0 

17-2 

48-0 

22-0 


470 

96 

SIT-3 

1*76 


300 

.. 

11-6 

17-5 

2-0 


160 

* ft 

SIT-4 

3-63 


40 

15-0 

10-0 

40-0 

16-0 


,. 

276 

str-s 

3-66 


165 

6-0 

9-2, 

' 18-0 

16-0 


460 

228 


3.ricl Ttatnagiri. Sample Nos. J-4, J-5, J-40, J-43 values; of manganese, chromium, cobalt, zinc 


cxrid. J-44 aire from the area ‘B' nearer Bombay and cdpper (Table IV) while sediments con- 
3.ri.d. the sample Nos. J-30, J-32, J-34, SH-4 and taining low potassium values show significantjy 
SH-5 from area ‘R‘ nearer Ratnagiri. Sedi- lower 'values of these trace elements. The 

rrxents contain more calcium carbonate over-ail picture of the scatter diagram (Fig. 4) 

axicd calcium than sediments in ‘R', but their suggests that these trace elements are associat- 
cronten-t of organic matter is low. From the ed with, potasjsium containing clay mineral 
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Chromium and manganese in particular show¬ 
ed good correlation with the samples having 
high potassium contadning clay mineral illite 
as observed by Froehlichl'“> and Hirst 
Table IV 

Differences in chemical composition of 
sediments off Bombay and Ratnagiri 

‘R* 


No. 

Elements 

Units 

Total 

Leach 

Total 

Leach 

1 

K 

C'g/g 

3-4 

2-6 

8*1 

3-8 

2 

Ca 

mg/g 

272 

263 

103 

84 

3 

Mg 

mg/g 

19*9 

15-7 

19-6 

17-7 

4 

Co 

H'gig 

13-0 

12-3 

32-0 

14-8 

5 

Cu 

l^glg 

236 

20-0 

431 

31-8 

6 

Zn 

mlg 

11-8 

11-G 

17-4 

12-5 

7 

Mn 

H'gig 

305 

190 

417 

337 

8 

P 

Mg/g 

393 

225 

371 

291 

9 

Fe 

mg/g 

J9-1 

.. 

19-3 

.. 

10 

Cr 

Mg/g 

100 

.. 

198 

.. 

11 

Organic 

matter 

% 

1*65 

•• 

3*20 

•• 

12 

Calcium 

carbonate 

% 

79*1 

• * 

43*2 

• * 



Fig. 4. Association of trace elements with potassium. 
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TOTIPOTENCY OF GAMETIC CELLS AND THE PRODUCTION OF 

HAPLOIDS IN RICE 


SIPRA GUHA,* R. D. IYER, N. GUPTA and M. S. SWAMINATHAN 
Indian Agricultural Research Institute, New Delhi-12 


TT has long been realized that if male or 
female gametes could be stimulated to grow 
into embryos and give rise to haploid plants, 

* Present address : Department of Botany, University of 
Delhi, Delhi-7. 



it would greatly facilitate the task of obtain- 
ing pure lines, by doubling the chromosome 
complement of the haploid with colchicine. 
Moreover, haploids also offer possibilities for 
inducing mutations and realizing them in a 
homozygous state, and for investigating various 
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cynological problems. It has not, however, been 
easy to get haploids whenever required, 
although various. techniques like distant 
hybridization, delayed pollination, application 
cf irradiated pollen, hormone treatment, tem¬ 
perature shock and the use of genetic markers, 
have been employed in several plants with 
varying degrees; of success.! 

A new approach to the induction of haploidy 
was opened up when androgenic haploids were 
obtained in Datura from pollen by culturing 
the anthers on suitable media.- This technique 
has since been used effectively in ricc^^ and 
several species of Nicotianar^-'^ The present 
report is a summary of experiments on anther 
culture carried out in rice (Oryza sativa subsp. 
indica) at I.A.R.I. 

Florets, containing anthers at uninucleate 
microspore stage, were collected from several 
varieties of rice. Buds were surface-sterilized 
for 1-2 minutes in a dilute solution of chlorox 
and subsequently washed repeatedly with ste¬ 
rile water. The anthers were excised under 
aseptic conditions in an inoculation cabin, and 
planted on sterile nutrient medium. 

The medium was composed of the same salts 
as used by Blaydes.^ for soybean callus culture. 
Various growth adjuvants like indoleacctic acid 
(lAA), 2, 4-dichlorophenoxyacetic acid (2, 4-D), 
kinetin, yeast extract and coconut milk were 
added to this medium. The media were steri¬ 
lized by autoclaving at 15 Ib./sq. in. for 15 
minutes and solidified with 0-8% agar, after 
adjusting the pH at 5*8. The cultures were 
maintained at 25°C±1'’C, for the initial 3-4 
weeks in dark and then under light from 
fluorescent tubes. 

Anthers were planted at various stages oC 
development. If planted on the day of anthe- 
sis, when the pollen grains are mature, mosti 
of the anthers burst open liberating the pollen 
grains which later gave rise to pollen tubes. 
The pollen showed no abnormal divisions. On 
the other hand, anthers containing uninucleate- 
microspores responded well to the culture 
medium and the pollen grains developed into 
pollen embryoids. If planted at earlier stages, 
namely, at the time of tetrad formation or ear¬ 
lier, the pollen did not develop further in vitro. 
Therefore, the experiments were carried out 
only with anthers containing uninucleate pol¬ 
len grains. 

In the basal medium containing no growth 
adjuvants, the pollen shrivelled up and no- 
further division took place. In the presence of 
coconut milk (15%) and yeast extract (1,000 
ppm), these cells were stimulated to divide. 


The addition of 2 ppm each of lAA and 2, 4-D 
and 1 ppm kinetin further stimulated mitotic 
divisions and, therefore, this complex medium 
was employed for promoting active division-^ 
inside the pollen. 

Two to three weeks a;ftcr planting, some 
pollen grains started enlarging to two to three 
limes their initial volume. In another week, 
they showed divisions within the confines of 
the exinc. Finally, the cxinc ruptured and a 
callus.', mass was liberated which I'csembled a 
globular embryo (Fig. 1, A). Soon the anther 
wall also split open and numerous embryoids 
could be detected inside the pollen sacs (Fig. 
IB). It appeared that during the initial stages 
of development, pollen embryoids may get 
attached to- the wall of the anthers by a sus- 
penror-like outgrowth. This attachment could 
be easily missed if anthers arc squashed or 
subjected to even a slight pres,sure while cut¬ 
ting them open. However, after some time th('. 
embryoids got detached from the anther wall 
and grow independently (Fig:. 1,C). They were 
transferred at this stage (Fig. 1, D) to a fresh 
medium devoid of auxin since without trans:rer 
they did not grow further. In the new medium, 
they resumed their growth amd eventually gave 
rise to haploid seedlings (Fig. 1, E). Subcultures 
made on the parent medium, on the other 
hand, only produced an undifTorentialed mass 
of fragile ca.llus tissue capable of continuous 
growth. 

Twenty rice varieties were examined for 
their potential for giving rise to androgenic 
haploids through the anther culture technique, 
and profound valuations were observcul. A 
strain of com,parativcly primitive rice from 
Assam collection has given the maximum res¬ 
ponse so far. It would be too premature to 
surmise that genotypic diHeronccs are involved 
in determining this trait and hence, the experi¬ 
ments are being repeated. 

The totipotency of the somatic cell has been 
clearly demonstrated in plants.‘‘*><> The toti¬ 
potency of the gametic cell also seems to be 
well established now and through further re¬ 
finements in technique, it should be possible 
to use this method in breeding programmes 
designed for exploiting heterosis. This approach 
may be of particular value in perennial crops. 
Attempts are now in progress at I.A.R.I. to- 
extend this method to the tea plant where ihc:'i 
production of the homozygous lines would be 
of great slignificance since it is a highly hetero¬ 
zygous, self-incompatible and clonailly propa¬ 
gated species. 
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ENDOSPERM OF TAXILLUS VESTITUS WALL. : A SYSTEM TO STUDY THE 
EFFECT OF CYTOKININS IN VITRO IN SHOOT BUD FORMATION 

B. M. JOHRI AND K. K. NAG 
Department of Botany, University of Delhi, DelhU? (India) 


C YTOKININS promote the formation of shoot 
buds in many plant tissues cultured in 
vitro.^ However, a few buds also develop in such 
cultures even in the absence of cytoldnins, i.e., 
in the controls.- In the present communica¬ 
tion we report the regulation of the differentia¬ 
tion of shoot buds by cytokinins from the 
epidermal! cells of mature endosperm of TaxiU 
lus vesUtus. This tissue does not form shoot 
buds either under natural conditions, or in 
cultures in the absence of a cytokinin. 

Ripe fruits of T. vestitus (Loranthaceae) 
were washed with a detergent, surface sterilized 


with 90% ethyl alcohol, and the 'seeds* (endo¬ 
sperm + embryo ; there is no testa) (Fig. 1) 
excised ascptically. The mature endosperm 
(which encloses the embryo except at the radi¬ 
cular end) comprises about 20-22 layers of 
parenchymatous cells, containing starch or 
starch and tannin, surrounded by the small, 
densely cytoplasmic epidermal cells (Fig. 4). 
Like the endosperm of any other angiosperm, 
it lacks vascular elements. 

The seed was cut longitudinally and after 
removing the embryo the endosperm-halves 
(Fig. 2) were implanted in two positions : cut 



epidel'mis 



shoot bud 



epidermis 
shoot bud ) 

inner cells of endosperm 


. in endosperm cultures of Fig. 1 . Mature endosperm (entire) 

half Hkh?hecn7‘^*’ r longitudinally and embryo removed, showing only one endosperm- 

with rufs^Tferl ? exposed ; stage of implantation, x 6-1. Fig. 3. 10-week-old culture of endosperm-half 
Tronnd tW - WM -1- kinetin (10 ppmj, there were as many tt, 18 shoot Tula 

mStarn ton ^ developed in the endospe.m-half with cut surface away from the 

and Zir Ts A of endosperm in section showing epiZmis 

^tage ot implantation, x 100-9. Fig. 6. Transectipn pf gn endosperm-Jialf as in Fig. 3A 

fhoffing shoot bpds developed on the periphery, X 14*6, v. v n , . paif m rig. a/v, 
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surface in direct contact with the nutrienr 
medium, and cut surface away from the 
medium. The seed was also cut transversely 
into 3 or 4 pieces and only the pieces of endo¬ 
sperm were implanted with one of the cut sur¬ 
faces in contact with the medium. Modiried 
[without indoleacetic acid (lAA)] White’s 
agar (0-8%) medium^ containing 2-0% sucrose 
(WM) served a-s the control. Supplements 
used either individually or in different combi¬ 
nations, included lAA, indolebutyric acid 
(IBA), naphthaleneacetic acid (NAA), 2,4- 
dichlorophenoxyacetic acid (2,4-D), 2,4,5- 

trichlorophenoxyacetic acid (2, 4, 5-T), adenine, 
and some substituted aminopurines : 6-benzyl- 
aminopurine, 6-benzylamino-9- (2-tetrahydro- 
pyranyl) -purine, 3- (7, 7 -dimethylallylamino) - 
purine, 6- (7, 7 -dimethylallylamino) -purine, 6- 
furfurylaminopurine (kinetin), 6-furfuryl- 
amino-8-azapurine, 6-isoamylaminopurine, and 
6-methylaminopurine. For each treatment 24 
cultures were maintained at 25 ± 3° C and 
55 ±5% relative humidity under diffuse day¬ 
light (10“15 ft-c;. Each experiment was repeated 
thrice. 

On WM alone, the endosperm proliferated 
only slightly at the cut end and the callus was 
highly ephemeral. Callusing was somewhat 
better on WM containing an auxin (2 x lO-"* M): 
lAA, IBA, NAA, 2, 4-D or 2,4,5-T. However, 
none of these media induced the formation of 
shoot buds. 

When longitudinally or transversely cut 
pieces of endcspermi were grown on WM sup¬ 
plemented with a cytokinin, after 3 to 4 weeks 
shoot buds developed along the cut surfaces in 
contact with the medium (Fig. 3A). Anato¬ 
mical studies showed that repeated division of 
epidermal ceils, near the injured portion, was 
followed by the differentiation of buds and 
vascular tissues (Fig. 5, later stage). Cyto- 
Icgical preparations of the developing shoot 
buds showed a normal triploid condition 
(3n = 27): The position of the explant 
on the medium had a remarkable in¬ 
fluence on the differentiation of buds. Endo¬ 
sperm pieces with the cut surface in contact 
with the medium enlarged appreciably and 
produced as many as 13 shoot buds, while only 
2 buds developed when the cut surface was 
away from the medium and the growth of 
explant remained arrested (Fig. 3 A, B). 

The period required for the initiation of 
shoot buds, number of buds produced on each 
exp^ant, and shape and size of buds varied 
from cytokinin to cytokinin and its concen- 
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tration. At 10 p.p.m. of kinetin cent per cent 
cultures showea snoot buds after 6 weeks, 
while at 5 p.p.m. 9 weeks were required. 
There was practically no response with 
adenine, 3-(7, 7-dimethyiallylamino)-purine 
and 6-methylaminopurine ; with 6-benzyl- 
amino-9-(2-tetrahydropyranyl) -purine irregular 
swellings (not well-organized shoot buds) were 
noticed along the cut surface ; but progressive 
response was observed in inducing shoot buds 
with 6-furfurylamino-8-azapurine, 6-isoaniyl- 
aminopurine, 6-furfurylaminopurine, 6-benzyi- 
aminopurine and 6-( 7 , 7 -dimethylallylamino)- 
purine (Fig. 7). 

Injury to the explant resulted in the pro¬ 
motion of shoot bud differentiation on media 
containing: cytokinins. Majority of shoot buds 
were confined to the injured portions which 
were in direct contact with the medium ; a 
few shoot buds were also formed around the 
injured surface even if they were not in direct 
contact with the medium. However, injury 
alone did not replace the effect of a cytokinin. 

When the entire endosperm with the enclosed 
embryo was- implanted, bud initiation was 
delayed by about 5 weeks, and the number of 
cultures showing shoot buds also diminished 
(by about 60% at 10 p.p.nvof kinetin ; Fig. 6). 



Fig. 6. Effect of kinetin on shoot bad formation 
from mature endosperm. Curve with dotted line 
represents the percentage of cultures with shoot l>uds 
in 6-week-oId cultures, endcsperm-h^lf was implanted 
with the cut surface in contact with tne medium ; solid line 
represents the shoot buds differentiated 9 weeks after cultu¬ 
ring the entire endosperm with embryo intact. 

Furthermore, there were only about 3 buds 
per culture in contrast to 13 when only endo- 
^perm-half was cultured. 

Ad.dition of an auxin to WM containing a 
cytokinin had an inhibitory effect on bud for¬ 
mation : NAA, 2, 4-D and 2, 4, 5-T (2 X 10'^ M) 


Endosperm of Taxilius vestitus Wall. 
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inhibited bud formation completely ; IBA and 
lAA reduced the number of cultures showing 
shoot buds as well as. the number of buds 
developing on each explant. In this species' 
we have succeeded in chemically controlling 
the formation of shoot and haustorium from 
endosperm (to^ be published later). 


findings in T, vestitus is the first report in 
which shoot buds do not differentiate in the 
controls, i.e., in the absence of cytokinins. 

Grateful thanks are acknowledged to Dr. A. S. 
Rao' (Shillong), "Miss Usha Kaul and Mr. S. 
Chandra (University of Delhi) for providing 
the fruits of T, vestitus, to Dr. N. J. Leonard 



Fig. 7. Effect of some substituted aminopurines (and adenine’*') at 2x lO^'^M on shoot bud formation 
from endosperm-half implanted with cut surface in contact with the medium, in 8-week-old cultures. 


Epidermal cells of some angiosperms, both in 
vivo and in vitro, have been reported to form 
buds,-i. and embryoidsv.^‘’^> In these instancesi 
attention has not been drawn either to the 
specific sites of bud formation, or to a specific 
chemtical leading to this phenomenon. Cyto¬ 
kinins enhance the differentiation of shoot buds 
in a number' of plant tissues' cultured asepti- 
caliy. Recently, Paulet (1965)'*' showed a specta¬ 
cular enhancement of the buds in tobacco tissue 
culture (approximately 300 buds! with Img./l 
of kinetin against 32 without kinetin in 
Nicotiana suaveolens). .However, as mentioned 
by Miller (1961),2 in all those tissues in which 
the cytokinins promoted the formation of shoot 
huds, a few buds also developed in the con¬ 
trols, i.e., without the presence of exogenous 
^ cytokinins, A^ far as we know, the present 
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A NEW TYPE OF ANISOTROPIC 
COSMOLOGICAL MODEL WITH STRESS 
Studies of anisotropic cosmological models of 
the universe are of interest today. Jacobs^ has 
considered one such case. He takes a metric 
of the form 

ds^ = - Adx“ - Bdy\ - Cdz" + dt^ (1) 

with A, B, C as functions of time f satisfying 
field equations of the form 

Rij o- Rpij = STrTi^-. (2) 

As far as we know, no anisotropic solution of 
Rij = >^9u (3) 

where (t) is known. We have found 

an anisotropic solution of (3) to be 

+ (lTi)'+(lit)' 

(4) 

where Z = exp.(t~tQ)-Y/3 X and p,q,r are con¬ 
stants satisfying the conditions 

p+Q-rr = 2 ^ 

and >. (5) 

pq + qr -f rp = C"' 

is a constant of integration. The geodesic 
fcrm of (4) makes it appropriate for cosmo¬ 
logical studies. 

Fcr very large t, solution (4) approximates 
to. de Sitter’s universe in the form 

ds- = dt- - exp. (\/y t) 

X [(dx-i)- + (dx-f + (6) 

Using the transformation 



*■ - (Sif 


and then proceeding to the limit as A -> 0, 
cne finds that the form (4) ‘reduces to 

ds- = dt- - (1 + kty (dx^)2 - (1 -h kt}3 ^dx-f 
- (1 + kty(dx^)\ (7) 

which is the curious solution of Narlikar and 

Karmarkar,2 h being — 1/tQ. 


In the case of the curious solution t / = o, 
whereas for the metric (4), t is not zero as 
one would expect For (4) the non-vanishing 
components of t/ are given by 

I6nti^ = = leTTts^ = 4Av/'^ 

= 4A(z-_1) C8) 

revealing curiously a spatial isotropy, t^^ is 
zero which is in accordance with our expecta¬ 
tion because of the divergence equations, 

= 0. (9) 

It is clear from (9) that if, in general, = 

9ij (t), (g) reduces to 

g + V) = 0 

implying that 

Ti^ V — g T =const. CIO) 

However, I have learned from A. R. Prasanna-* 
who has looked into this that 

a ^ ti^ = 0, Cll) 

even in the more general case [g^^ (t) =^0, 

i ^ j] than the one considered here. 

The author wishes to place on record his 
sincere thanks to Prof. V. V. Narlikar, Loka- 
manya Tilak Professor of Applied Mathe¬ 
matics, University of Poona, for having sug¬ 
gested the problem and for his guidance 
throughout the preparation of this note. His 
thanks are due to his colleague R. S. Tikekar 
for checking the solution (4) independently 
and to the Council of Scientific and Industrial 
Research for the award of a Junior Research 
Fellowship which facilitated this work. 

University of Poona, P. P. ICale. 

Poona-7, October 1969. 


1. Jacobs, K C., Astr^pXys /,, 19G8, 153, 661. 

2. Narlikar. V. V. and Karma rkar, K. R., Curr, Sci.^ 

1946, 15, 69. 

3. Prasanna. A, R.. D, TJiesis, Poona University 

(unpublished). 
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0-H...S BONDS IN NaoS.Oa, SH^O 

Single crystal neutron diffraction study of 
sodium thiosulphate pentahydrate has been 
reported recently by us.i With the integrated 
intensities of 390 reflexions, the structure was 
solved by . conventional least squares method. 
The structure was found to be essentially the 
same as reported by Taylor and Beevers- from 
X-ray study. However, atomic positions differ 
from those of X-ray work. The hydrogen 
atom positions also differ from those reported 
by El Saffan^ from n.m.r. study. The bond dis¬ 
tances and angles of the five water molecules, 
calculated from our atomic parameters are 
listed in Table I (the atoms are numbered as 
in X-ray and n.m.r. work). 


3-40 A) distances are within the limits of 
forming the 0-H... S bonds. Recently, Muir'^ 
has reported a similar O-H... S bond in 
BaoS^^ 03 , HoO. These are the first cases of 
reporting O-H.. .S bonds in crystals by neutron 
diffraction methods. 

Details of the paper will be published in 
due course. 

Nuclear Physics Division, V. M. Padmanabhan. 
Bhabha Atomic Res. V. S. Yadava. 

Centre, Trombay, 

Bombay-85, January 2, 1970. 

1. Padmanabhan, V. M., Navarro, Q. O., Garcia, A., 
Karsono, L., II Hwan Suh and Chien, L. S., 
Eighth International Congress of Crystallography^ 
Stony Brook, New York, 1969. 


Table I 


1 

0 

0. 


H...X 

O...X 

Anjile 

0-11. ..X 

HHI 

Angle 

H-O-H 

04 

C-98 1 

(l-OO) 

i-7a 1 

2-73 1 

171-0° 

1-63 A 

107-5° 


0-98 

a- 00 ) 

1-97 

2-94 

173*0 



... Oa 

O 5 

0-96 

(0-98) 

1-82 

2-77 

171*2 

1*67 

106*2 

0*95 

(0-9S) 

1-93 

2-81 

162*6 



^H5...04 

Oe 

0-94 

(0-97) 

1-8S 

2*73 

159*3 

1-66 

107-6 

0-92 

(0-90 

2-52 

3-30 

143-2 



/H 7 ...S, 

67 

0*93 

(0-95) 

2*33 

3*13 

142*8 

1*51 

108*2 

0-93 

(0*95) 

1*88 

2*79 

166*6 



/H 9 ...O, 

Os 

0-95 

(0-96) 

2*48 

3-39 

161*1 

1*C6 

109-8 

0-96 

(0-'J8) 

2-59 

3*40 

146*2 




. . (OH-aistances given in brackets are corrected for thermal vibration assuming riding rirocleh Standard devia¬ 

tion in bond distances 0-02 A and in angles 1*2°.) 


The distances of 0*93-0-98 A and the angles 
106*2°-109*8'' found in the water molecules 
appear to be normal. The hydrogen bond 
scheme falls into four classes : (a) two strong 
water-thiosulphate oxygen hydrogen bonds 
O 4 -H 1 ...O 3 (2-73A) and O.-H^.. .O 3 ( 2*77 A), 

(b) two strong water-water hydrogen bonds 
O 6 -H 5 ...O 4 (2-73A) and 0^-Hg...08 (2-79A) 

(c) three weak water-thiosulphate oxygen hydro¬ 

gen bonds O 4 -H 0 ...O 0 (2*94 A) Og-H<)...Oo 
(3*39A) O 5 -H 4 ...O 3 ^(2*81 A) and ‘(d) three 
water-sulphur hydrogen bonds. The O-H.. .S 
angles (142*8“-145*2°) show considerable 
deviation from linearity, which is not unusual. 
Tho ( 2 - 33 - 2 - 59 A) and 0^,3 (3*13- 


2. Tayler, P. G. and Beevers, C, A , ^4cta Cryjt,, 1952. 

3, 141. 

3. ElSaffar. Z. M., /ln\l., 1968. 24 B, 1131. 

4. Muir, Lj„ Nature, 1969, 224, 686. 


AMPEROMETRIC DETERMINATION 
OF URANIUM AS TELLURITE 

In the present study, a procedure has been 
developed for the estimation of U(VI) ampero- 
metrically using sodium tellurite as titrant. 
Uranium, forms a pale lemon yellow insoluble 
tellurite and can be precipitated in ammonium 
chloride, aonmonium nitrate buffer. Since both 
^lem^nts yield polarographic in 
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above buifer, an advantage of this observation 
has been taken to evolve the present procedure. 

Reagents and apparatus : Uranyl acetate 
(E, Merck’s sample) was prepared and was 
standardised by the oximate method.^ Ammo¬ 
nium chloride and ammonium nitrate of Ana- 
laR quality were used for the preparation of 
the buffer solution. O'lM sodium tellurite was 
prepared and its tellurium content was deter¬ 
mined by the classical method.- 


Table I 

Amperometric determination of uranium as 
tellurite 


Expt. 

No. 

Uranium 

Difference 

mgm. 

Taken 

mgm. 

Found 

mgm. 

1 

0-.591 

0-591 

,, 

II 

1-182 

1-182 

,, 

III 

2-955 

2-984 

+ 0-029 

IV 

3-546 

3-546 

., 

V 

4-728 

4-697 

-0-031 

VI 

5-910 

5-968 

+ 0-058 

VII 

7-092 

7-180 

+ 0-088 


Necessary polarographic data for tetravalent 
tellurium and uraniumin NH^Cl NB 4 NO 3 
buffer were obtained with the Leeds and Nor- 
thrup Eiectrochemograph Type E. The titra¬ 
tions were carried out at dropping mercury 
electrode with the Fischer electropode and the 
pH measurements were made with Beckman’s 
zeromatic pH meter. 

Titrations carried out over a wide range of 
pH showed that reproducible and accurate re¬ 
sults were obtained over a pH range 4-0 to 
4-3. It hasi been observed that addition of alco¬ 
hol to the titration mixture enhances the accu¬ 
racy of results and the presence of 5 to 10% 
alcohol yielded best results. In addition, for 
satisfactory values the supporting electrolyte 
concentration should be maintained between 
0* 1-0-4 M. 

In the final procedure adopted, aliquots of 
uranyl acetate solution were taken in the titra¬ 
tion cell and requisite amounts of ammonium 
chloride, ammonium nitrate buffer and ethanol 
were added so as to have an overall concen¬ 
tration of 0-lM and 5% respectively. A poten¬ 
tial of —1-0 V vs, S.C.E. was applied. Pure 
nitrogen was streamed into the solution be¬ 
fore and after each addition of the titrant. The 
galvanometer reading was noted after each addi¬ 
tion of an aliquot of sodium tellurite. The 
.precipitate^ was allowed to settle down before 
the current reading was noted. The process 
was , repeated till a sufficient excess of the 
tellurite had been added and at least five or 
?i 5 c rea^ngs were taken before and after the 
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equivalence point. A V-shaped curve is ob¬ 
tained when the current readings are plotted 
against the volume of titrant. 

Titrations were carried out with different 
concentrations of uranium and the results are 
returned in Table I. 

Our sincere thanks are due to Professor 
G. B. Singh for providing facilities and to the 
Ministry of Scientific Research and Cultural 
Affairs, Government of India, for financial 
assistance to one of us (V. S. R.). 

Division of Analytical G. S. Deshmukh. 

Chemistry, V, S. Sankara Rao. 

Banaras Hindu University, 

Varanasi-5, July 31, 1969, 


1. Vogel, A. I., A Text'hook of Quantitative Analysis, 

2nd Edn., Longmans Gieen & Co., London, 1955, 
'p. 471. 

2. Lenher, V. and Homberger, A. W., /. Am. Chem, 

Soc.. 1908, 30, 387; Cf. Z. anal. Chem.,\m, 
50, 576. 


CARYOPHYLLENE EPOXIDE FROM 
THE OIL OF ARTEMESIA SCOPARIA, 
ELSHOLTZJA POLYSTACHYA, 
PIPER HOOKERI AND PIPER 
BRACHYSTACHY UM 

The components of the essential oil of Arte- 
mesia scoparia have been reported in a recent 
publication.!- During the course of the investi¬ 
gation of this essential oil, a fraction, distilling 
between 108-111V7 mm. could not be easily 
characterised as it was a mixture of two com¬ 
ponents and was not easily resolvable. The 
mixture was repeatedly chromatographed over 
alumina columns and the fractions giving a 
sharp pink spot on TLC (vanillin-sulphuric 
acid spray) were combined. This fraction was 
further purified by preparative TLC (silica 
gel/NCL ; 0*5 mm. thick plates) and repeated 
crystallis’ations from petroleum ether (40-60“) 
which gave colourless needles, m.p. 59-60“ 
having Rf 0-30 (silica gel G, benzene)., The 
siame compound was also isolated from 
Elsholtzia polystachya, Piper hookeri, and 
Piper hrachystachyum. 

The high . resolution mass spectroscopy"'' of 
this compound gave the molecular ion at 220 - 
1797 thus establishing the molecular formula 
of CJ-H 04 O. The IR spectrum showed no 
hydroxy band suggesting the presence of oxy¬ 
gen either in the ether or an epoxide linkage. 
On acid hydrolysis it yielded a crystalline diol 
m.p. 146-148°. 

Comparison of 100 MHZ NMRf spectrum of 
the known compound ^-Caryophyllene^ wittl 
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that of our compound and the identical proton 
count (24 hydrogens) in the two compounds by 
the electronic integration of the various 
signals, occurring in their NMR spectra, show 
that the two compounds arc cs.-.entially the 
same except that the double bond of the 
/j-caryophyllene (I) has been replaced by the 
epoxide group in our compound thus giving it 
the structure (II). 

The resonances for the olcfinic methyl group 
in the p~caryophyllcnc spectrum appears at 
5 = 1-57- whereas in the compound (II) it 
occursi at 5 = 1-205. The upward shift of 
0-365 p.p.m. for the methyl protons in the latter 
spectrum is attributed to the fact that the 
double bond present in the compound (I) has 
been replaced by the epoxide linkage in the 
corxipound (II). 



From the biogcnctic concept, it was also con- 
ceivable that the epoxide formation could have 
taken place at the terminal olelinic methylene 
group of /•j-caryophyllenc thus giving rise to 
the compound (HI) instead of compound (II). 
However, such a structural assignment to our 
compound is ruled out duo to the fact that 
between 5 = 2-805 and 2-905 appears a pair of 
doublets corresponding to one proton (the 
proton linked to the epoxide ring and adjacent 
to the oxygen atom). This pair of doublclis 
arises due to the coupling of this hydrogen 
atom to the neighbouring two AB protons (IV). 
Furthermore at 5 = 4-93 and 4-99 appear two 
vinyl proton resonances which arc split into 
doublets having a gcminal coupling constant of 
J=:l-25 HZ. Such a coupling constant is 
consistent to the terminal olefmic methylene 
group.-"^ Therefore, the structure (III) for.our 
compound can safely be ruled out. Struc¬ 
ture (II) is consistent with NMR data thus 
giving spectroscopic evidence of the structure 
of caryophyllene epoxide, 


The structure of caryophyllene epoxide has 
been established before,* but no spectroscopic 
data has been presented so far in favour of its 
structure. 

The authors arc thankful to Dr. C. K. Alai, 
R.R.L. for initiating this work. 


Regional Research 
Laboratory, 

Jammu (Tawi), India, 
and 

Veterans Administration 


R. K. Tuappa. 
V. N. Vashisiit. 
Jacdev SiNGi-r. 

R. K. Siiarma, 


Hospital, 

Dept, of Biochemistry, Univ. of Tennessee, 
Memphis, Tennessee 38104, 

November 17, 1969. 


* The masspe.:tr:il (lata were obtained on a Hitachi- 
Perkin-Elmer High Resolution Double Focussing RMD-6, 
Mass Spectrometer using a direct inlet probe. 

t The NMR spectral data were obtained by running 5 to 
(}% solutions of tlie samples on an IIA-lUO NMR spectro¬ 
meter which was directly linked to an IRM ISCO computer 
for sptctral accumulation. TMS was used as the internal 
standard. Chemical shifts are (juot(jd in p.p.m. (8 values). 

1 . Thappa, R. K., Vaslust, V. N. and Atal, C. K., 

/*£rf. Ass. Oil Rfc. (In press). 

2. Corey, E. J., Mitra, R. B. and Uda, JI., Af/i. 

C/icm. Soc.., 19G1, 86, 485, 

3. Bhacca, N. S. and Williams, D. II., Applicatiofi of 

NMR Sfc'Ctroscopy in Organic Chemistry, 1 loklen- 

Day, Inc., San Frajicisco, 1960, p. 8C. 

4. Simonsen, J. and Bart, n, I), II. K., The Terpenes, 

The University Ikes.s, Oxford, 1052, 3, Cl. 


BOSEIMYCIN—EFFECT OF pH ON ITS 
ANTIMICROBIAL ACTIVITY 

In the earlier part of our invetstigation on the 
production and assay of the antibiotic bosei- 
mycin,* it wa.s observed tluit the antimiti'obial 
activity was dependent on the pH of the test 
medium. So an extensive study was needed 
to be carried out on this aspect with boscumycin 
sensitive micro-organisms. The results of this 
investigation are reported here. 

Bosicimycin, a broad spectrum antibiotic was 
isolated from am unidentiried Strvptomyccs sp. 
Ac^j 569* as a water-soluble, strongly basic com¬ 
pound belonging to streptothricin group of 
antibiotics. The minimal inhibitory concentra¬ 
tions (MIC) of boseimycin was determined by 
standard tube dilution pimceduro in different 
pH of the test medium. Nutrient broth was 
used for the.growth of bacteria (StaphylococerLS 
aureus and Escherichia coli) and Sabouraud's 
medium for Candida albican.s. 

The MIC of boseimycin was found to be 
2/tg./ml. at pH 8-0 against C. albicans but at 
pH 5-5 it was 150/ig./ml, (Table I). There? 
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was a seventy-five-fold decrease in MIC or in, 
other words, a seventy-five-fold increase in acti¬ 
vity was obtained with boseimycin, for a change 
in pH from 5-6 to 8 * 0 . The pH sensitivity of 
boseimycin was also extended to gram positive 
and gram negative bacterial test organisms. 
Two laboratory strains of S. aureus and 
E. coli K^o were found to be growing well 
in this wide range of pH. As seen in Table 1, 
Table I 

Minimal inhibitory concentrations of boseimycin 
(/j-g./ml.) 


pH 

S. aureus 

E, coli Ki 3 

C. albicans 

5‘5 

50 

15 

150 

6*0 

25 

15 

. 75 

6-5 

25 

10 

30 

7*0 

10 

5 

10 

7-5 

3 

2 

5 

8-0 

1 

2 

2 

8-5 

3 

2 

3 

9-0 

3 

2 

20 

boseimycin 

shows a 

marked 

increase in 

sensitivity towards S. 

aureus about fifty times 

whereas in 

E. coli 

K^2 

a seven-fold 

increase in 

activity is 

1 exhibited 

with the pH 

changing from 5*5 to 

8-0. The 

antibiotic was 

found to be the most effective 

antimicrobial 


agent against these test organisms at pH 8 -O’. 

The present-day interpretations- on the 
enhancement of antimicrobial activity of an 
antibiotic are based on (a) the degree of 
ionisiation of the antibiotic at different pH 
making it more accessible to bacterial cell, 

(b) basic antibiotics competing with H-ions 
and acidic substances competing with OH-ions 
for a receptor site on bacterial cell wall, and 

(c) the activity changing, with the change of 
pH on the bacterial receptors. These factors^ 
either alone or in combination seem to be 
responsible for the determination of the acti¬ 
vity of an antibiotic at different pH. Strepto¬ 
mycin being a basic antibiotic exhibits a 
hundred-fold change in the activity for a pH 
change from 5-2 to 7-7. Penicillin-'^ and 
Novobiocin-i being acidic substances are found 
to be more active at acidic pH. 

Bosieimycin, being a strongly basic antibiotic 
with pK, 7-5, 8*35, 9*85 and >11 (unpublished 
data), the enhancement of its antimicrobial 
activity at alkaline pH can be explained on 
the basis of its ionisation at particular pH 
making it more accessible to whole cells. The 
difference in sensitivity from one organism to 
another may be attributable to lipid contents 
of cell membranes which may play an important 
role in accepting or rejecting a particular com¬ 
pound under iopic influences, The lipid cou- 


r Current 
L Science 

tent of E. coli in cell membranes is much 
higher than that of S. aureus and C. alhicansf* 
This appears to be one of the plausible factors 
for the difference in sensitivity of boseimycin 
against these organisms at different pH. 

However, for a successful clinical use, the 
decreased activity of basic natured drugs in 
acidic pH against pathogenic organisms might 
cause a serious handicap. A study of the pH 
effect of a drug, is always necessary in order 
to make it more effective at lower concentra¬ 
tions. This eliminates the introduction of 
additional amount of drugs which under certain 
conditions! can lead to some harmful results. 

The authors are grateful to Dr. P. N. Nandi, 
Head of the Department of Microbiology, for 
his constant help and encouragement. 

Dept, of Microbiology, Ramrenu Sanyal. 

Bose Institute, Rabindra K. Sinha. 

93/1, Acharya P.C. Road, 

Calcutta-9, November 21, 1969. 
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EFFECT OF METOPIRONE ON 
PREGNANCY IN ALBINO RATS 

Gravimetric, histological and biochemical 
analyses indicate increased adrenal activity 
during pregnancy.Adrenalectomy in the 
early part of pregnancy in the rat causes 
resorptions or abortions.-^ Administration of 
glucocorticoids maintains pregnancy to full 
term but not mineralocorticoids in adrenal 
aiblated rats."* As Metopirone inhibits the 
synthesis of glucocorticoids and enhances the 
secretions of mineralocorticoids of adrenals, 
it will be of interest to study its effect on 
pregnancy in albino rats. 

Adult female albino rats (170 to 200 gm.) 
of Holtzman strain were mated with fertile 
males during proestrus. Rats, showing sperms 
in their vaginal smears on the following morn¬ 
ing, were selected and that day was designated 
as' day O of pregnancy. On the 8 th day of 
pregnancy, they were laparotomized under 
ether anaesthesia to note the number of 
implantation sites. 9 mg. of Metopirone (Su- 
4885, Ciba) per 100 gm, l?ody weight in X rult 
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Of 0*9% saline was administered subcutaneously The results indicate that out of six animals 
twice a day from day 8 to 19 and autopsied treated with Metopirone, three showed complete 
on day 20 of pregnancy. The controls received resorption of embryos at autopsy (Table I, 
1 ml. of 0*9% saline per 100 gm. body weight Fig. 3). In these rats profuse bleeding was 
twice a day for the same period. The rats observed from day 11 to 14 of pregnancy, 
were housed in individual cages at a room The remaining three Metopirone-treated rats, 
temperature of 27° ± 1° C, with the natural showed partial resorptions with a few live 
light of 13 hours and were fed with Hindustan embryos, still-borns, placentomas and placental 
Lever’s rat feed with water ad libitum. Body scars (Fig. 4). In these ratsi there was profuse 
weight and vaginal smear were recorded daily, bleeding from day 15 to 18 of pregnancy. The 
The foetuses, ovaries, uteri, adrenals and saline-treated controls had normal pregnancy 
thymus were dissected, weighed to nearest mg., without any significant foetal resorption, where- 
hxed in Bouin’s fluid, sectioned at 10/^ thick in the per cent foetal survival was 95-74%, 
and stained in Harris’ haematoxylin-eosin. while in Metopirone-treated group it was only 



1108 . 1 - 4 . rig. 1 . Lheriis on day 8 01 pregnancy showing implantation sittis, x 0*58. Fie. 2 Uterus 
on day 20 of pregnancy showing fully developed foetuses, (control), X 0* 68. Figs. 3 and 4 Uteri of 

on day 20 showing complete or partial resorptions with placentomas 
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Table I 

Effect of metopirone on pregnancy in albino rats 




Number 

of rats 


Mean in relation 
to pregnant rat at 
lapart' mv 
M±S.E.' 



Organ weight/ 

100 gm. 
body Weight 

M±S.E. 



Pregnaiif 

at 

Showing 

resorption 

* 

-7 

Treatment 

Laparotomy 

Autopsy 

Complete 

Partial 

Implantations 

Viable foetuses 

Foetal survival ( % 

So 

‘oj 

s 

■qj 

O 

ts. 

Uterus (gm.) 
without foetu¬ 
ses 

03 

> XJ 

O < 

Controls .. 

5 

5 

(100%) 

*• 

•• 

9-40 
± 0-«6 

9-00 

±0-30 

95*74 

4*62 

±0*13 

2*34 

±0*05 

36-65 21 *h; 

± 0*75 ± 1-g ; 

Metopirone 

6 

2 3 

(33-33%) (60%) 

1 

(16-67%) 

10-00 
± 1-63 

2-00 

±1*33 

20*00 

3*55 

±0-24 

0*95 

±0*60 

34*12 37-:iG 

± 0*72 ± 2‘HI 


Numbers in parentheses denote percentage. M±S.E. = Arithmetic Mean±Standard Error. 

* Total number of fcetuses/Total number of implantations, X100. 


20% (Table I, Figs. 1, 2). There was no 
appreciable reduction in the ovarian weight in 
the drug-treated rats, but the foetal weight 
was reduced. It is interesting to note that the 
adrenals, were heavier in Metopirone-treated 
rats when compared to that of controls sug¬ 
gesting an increased output of ACTH. 

Normal pregnancy requires an optimum 
quantity of circulating: glucocorticoids and 
mineralocorticoids.'^”'*’'^ Metopirone is known to 
selectively inhibit the synthesis of glucocorti¬ 
coids and increases the secretion of mineralo- 
corticoids.^'’*"^ Therefore, the foetal resorption 
or abortion observed in this experiment may 
be due to the inhibition of glucocorticoid 
secretion or increased litres of mineralocorti- 
ccids, specially desoxy corticosterone. This 
assumption corroborates the observations made 
by Cupps/> who has shown that desoxy cortico¬ 
sterone acetate alone is unable to maintain 
pregnancy in adrenalectomized rats. 

We are highly indebted to ICMR, New Delhi, 
for financial assistance, to Ciba, India, for the 
supply of Metopirone, and to the Karnatak 
University for research facilities. Our thanks 
are due to Mr. P. R. Patil for photographs. 
Dept, of;Zoology, S. A. Nevagi. 

Karnatak University, M. Appaswamy Rao. 

Dh.arwar-3, India, January 25, 1970. 
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ON A RECORD LANDING OF 
POMFRETS IN THE INDIAN WATERS 

Blue Fin, the Sweden built Fishery Trainixr: 
Vessel of the Central Institute of Fisheri« • 
Operatives, was on one of her regular trainii;.. 
voyages from 19th to 21st November, 
operating off Alleppey at a depth range t ■ i 
28-37 m. when she came across huge shoa" 
of pomfrets. Concentrating its programme 
the same area for 3 days the vessel cauuh'^ 
13,089 kg. of fish of which 9,774 kg. (74-7v; ^ 
waG constituted by a single species, Pampf- '- 
argenteus (Euphr.), the silver pomfret. Olh^ 
major categories of fish landed were shari, 
and rays (14*9%), cat fish (4*5%) aii.: 
carangids< (2*7%). The gear operated wei'^ 
a 25 fathom nylop traml and a 110' Swedi: i; 
trawl and the otter boards were the Russins. 
type oval boards each weighing; 265 kg. 
the best of our knowledge no fishing vessel u 
India has at any one time landed such a hUH* 
caftch of pomfrets. 

The trawler used in this operation is a stec‘! 
built vessel of 28*5 m. overall length with 6Ci' 
to 650 H.P. B and W Alfa main engine wili 
a cruising speed of 11 knots. The trawlin* 
speed during this particular operation rangtn 
. from 2'75 to 3 knots. 

The vessel made 18 hauls during the 3 day: 
spending a total of 23 hrs. 15 mts. in actua 
trawling. The catch per trawling hour v 
563 kg. for all fish and 420 kg. for the pomfrets 
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alone. The tenth haul of the voyage made on 
20th November, between 10-20 and 11-50 a.m. 
brought in the maximum catch of 2,500 kg. of 
pomfrets, giving a catch rate of 1,667 kg. per 
hour for this species. The last haul of the 
voyage made between 3-00 and 4-30 p.m. the 
next day gave a catch rate of 1,167 kg. of 
pomfrets per hour. Although no published 
records on individual hauls are available, the 
catch rate of 1,667 kg, per hour for the species 
is perhapsi the highest obtained in Indian waters. 

The pomfrets landed are presumably of the 
same age group as the length frequency dis¬ 
tribution of a random sample of 352 individuals 
would indicate. 


Length group 
(Fork length in mm.) 

Frequency 

% 

161-170 

0*6 

171-180 

1-4 

181-190 

10-2 

191-200 

39*5 

201-210 

36-2 

211-220 

9*3 

221-230 

2-6 

231-240 

0 -G 

241-250 

0*6 


The smallest fish in the sample measured 
170 mm. and the largest 247 mm. Examination 
of the gonads of a subsample of 30 fish revealed 
that they were all immature being at stage II 
of maturity. Gopalan has found that P. arge?^- 
teus has a prolonged spawning season extend¬ 
ing from February to August with a probable 
intensive spawning during April to June.^ The 
stomach contents were in a pulverised state, 
the food having been thoroughly ‘milled’. 

The average annual landings of marine fish 
in India are 869,650 tonnes:, of which pomfrets 
are 22,115 tonnes constituting 2-54% of the 
total. Maharashtra and Gujarat are the lead¬ 
ing pomfret-landing states with an annual 
average of 9,518 and 6,275 tonnes respectively. 
Pomfrets in the Kerala waters contribute only 
942 tonnes which forms 0*28% of the total 
marine fish production of Kerala. (All figures 
relate to the averages of last five years, 1964- 
1968).2 

Kerala coastal waters have been one of the 
most intensely trawled areas in India during 
the last about 10 years and pomfrets have been 
•.caught only in small quantities:. It would 
appear that the shoals caught by Blue Fin had 
migrated from elsewhere. Though pomfrets 
are known as a migrating group no work has 
been done in India on this aspect. 

The authors express their appreciation of 
the excellent team-work of Skipper K. Balan 


and his: crew which made this catch of pom¬ 
frets possible. 

Central Institute of M. C. Perumal, 

Fisheries Operatives, K. Alagarswami. 

Cochin-16, November 29, 1969. 
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BRACHYGNATHIA IN SHEEP AND ITS 
INHERITANCE 

xA CASE Of short lower jaw in Chokla breed 
of sheep is reported. It was found to be asso¬ 
ciated with rudimentary tongue, absence of 
teeth and partial development of buccopharyn¬ 
geal opening. The inheritance of the brachy- 
gnathia is suggested to be simple autosomal 
recessive. 

Brachygnathia, overshot or parrot mouth in 
sheep, where the lower jaw appears too short 
in comparison to upper jaw, has been described 
by Rae (1962), From the genetic and economic 
point of view this condition is important since 
it is suspected of being inherited and rcsult.s 
in lamb losses (Dennis, 1965). A case of 
brachygnathia has been observed and discussed 
in this paper. 

An otherwise normal female lamb No. C 278 
of Chokla breed weighing 3*75 kg. was born 
to a Chokla ewe No. C 14 on 18-9-1969, \vith 
an extremely short lowerv j^W (Fig. 1). The 



FIG. 1 


Eire of the lamb was of Chokla breed (No. C 19). 
Neither the sire nor the dam of the lamb were 
scored for brachygnathia. The dam (C 14) 
had no abnormal lamb on previousl lambings. 
During this lambing season C 19''has sired 9 
lambs in addition to the one under considera¬ 
tion. None of the members of half-sib family 
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Table I 

Effect of metopirone on pregnancy in albino rats 




Number of rats 


Mean in relation 
to pregnant rat at 
lapart- mv 
M±S.E.‘ 

Foetal survival ( % ) * 

Foetal weight (gm.) 

Organ weight/ 

100 gm. 
body Weight 

M±S.E. 



Pregnant' 

at 

Showing 

resorption 

Treatment 

Laparotomy 

c. 

c 

4-> 

0 

< 

Complete 

1 

Partial 

Implantations 

Viable fcetuses 

Uterus (gm.) 
without foetu¬ 
ses 

Ovaries (mg.) 

Adrenals (mg.) 

Controls .. 

5 

5 



9-40 

9.00 

95-74 

4-62 

2-34 

36-65 21-87 



(100%) 



± 0-66 

±0-36 


±0-13 

±0-05 

± 0-75 ± 1-03 

Metopirone 

6 

2 

3 

1 

10-00 

2-00 

20-00 

3-55 

0-95 

34*12 37-36 



(33.33%) (60%) 

(16-67%) 

± 1-63 

±1-33 


±0-24 

±0-60 

± 0*72 ± 2*8i 


Numbers in parentheses denote percentage. M±S.E. = Arithmetic Mean ± Standard Error. 

* Total number of fcetuses/Total number of implantations, X100. 


20% (Table I, Figs. 1, 2). There was no 
appreciable reduction in the ovarian weight in 
the drug-treated rats, but the foetal weight 
was reduced. It is interesting to note that the 
adrenals, were heavier in Metopirone-treated 
rats when compared to that of controls sug¬ 
gesting an increased output of ACTH. 

Normal pregnancy requires an optimum 
quantity of circulating: glucocorticoids and 
mineralocorticoids.”*’Metopirone is known to- 
selectively inhibit the synthesis of glucocorti¬ 
coids and increases the secretion of mineralo- 
corticoids.Therefore, the foetal resorption 
or abortion observed in this experiment may 
be due to the inhibition of glucocorticoid 
secretion or increased titres of mineralocorti- 
ccids, specially desoxycorticosterone. This 
assumption corroborates the observations made 
by Cupps,who has shown that desoxycortico¬ 
sterone acetate alone is unable to maintain 
pregnancy in adrenalectomized rats. 

We are. highly indebted to ICMR, New Delhi, 
for financial assistance, to Ciba, India, for the 
supply of Metopirone, and to the Karnatak 
University for research facilities. Our thanks 
are due to Mr. P. R. Patil for photographs. 

Dept, of ;Zoology, S. A. Nevagi. 

Karnatak University, M. Appaswamy Rao. 

Dharwar-3, India, January 25, 1970. 
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ON A RECORD LANDING OF 
POMFRETS IN THE INDIAN WATERS 

Blue Fin^ the Sweden built Fishery Training 
Vessel of the Central Institute of Fisheries 
Operatives, was on one of her regular training 
voyages from 19th to 21st November, 1969 
opei'ating off Alleppey at a depth range of 
28-37 m. when she came across huge shoals 
of pomfrets. Concentrating its programme in 
the same area for 3 days the vessel caught 
13,089 kg. of fish of which 9,774 kg. (74-7%) 
wai3 constituted by a single species, Pampus 
argentcus (Euphr.), the silver pomfret. Other 
major categories of fish landed were sharks 
and rays (14-9%), cat fish (4-5%) and 
carangids .1 (2*7%). The gear operated were 
a 25 fathom nylop traml and a 110' Swedish 
trawl and the otter boards were the Russian 
type oval boards each weighing: 265 kg. To 
the best of our knowledge no fishing vessel in 
India has at any one time landed such a huge 
catch of pomfrets. 

The trawler used in this operation is a steel- 
built vessel of 28*5 m. overall length with 600 
to 650 H.P. B and W Alfa main engine with 
a cruising speed of 11 knots. The trawling 
speed during this particular operation ranged 
from 2*75 to 3 knots. 

The vessel made 18 hauls during the 3 days 
.spending a total of 23 hrs. 15 mts. in actual 
trawling. The catch per trawling hour is 
563 kg. for all fish and 420 kg. for the pomfrets 
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alone. The tenth haul of the voyage made on 
20th November, between 10-20 and 11-50 a.m. 
brought in the maximum catch of 2,500 kg. of 
pomfrets, giving a catch rate of 1,667 kg. per 
hour for this species. The last haul of the 
voyage made between 3--00 and 4-30 p.m. the 
next day gave a catch rate of 1,167 kg. of 
pomfrets. per hour. Although no published 
records on individual hauls are available, the 
catch rate of 1,667 kg. per hour for the species 
is perhaps the highest obtained in Indian waters. 

The pomfrets landed are presumably of the 
same age group as the length frequency dis¬ 
tribution of a random sample of 352 individuals 
would indicate. 

Length group Frequency 

(Fork length in mm.) % 


161-170 

0-6 

171-180 

1-4 

181-190 

10«2 

191-200 

30-5 

201-210 

36-2 

211-220 

9*3 

221-230 

2*6 

231-240 

0-0 

241-250 

0-6 


The smallest fish in the sample measured 
170 mm. and the largest 247 mm. Examination 
of the gonads of a subsample of 30 fish revealed 
that they were all immature being at stage II 
of maturity. Gopalan has found that P. argen- 
tens has a prolonged spawning season extend¬ 
ing from February to August with a probable 
'intensive spawning during April to June."* The 
stomach contents were in a pulverised state, 
the food having been thoroughly ‘milled’. 

The average annual landings of marine fish 
in India are 869,650 tonnesi, of which pomfrets 
are 22,115 tonnes constituting 2-54% of the 
total. Maharashtra and Gujarat are the lead¬ 
ing pomfret-landing states with an annual 
average of 9,518 and 6,275 tonnes respectively. 
Pomfrets in the Kerala waters contribute only 
942 tonnes which forms 0-28% of the total 
marine fish production of Kerala. (All figures 
relate to the averages of last five years, 1964- 
1968).2 

Kerala coastal waters have been one of the 
most intensely trawled areas in India during 
the last about 10 years and pomfrets have been 
:caught only in small quantities. It would 
appear that the shoals caught by Blue Fin had 
migrated from elsewhere. Though pomfrets 
are known as a migrating group no work has 
been done in India on this aspect. 

The authors express their appreciation of 
the excellent team-work of Skipper K. Balan 


isl, 

and his: crew which, made this catch of pom¬ 
frets possible. 

Central Institute of M. C. Perumal. 

Fisheries Operatives, K. Alagarswami. 

Cochin-16, November 29, 1969. 
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BRACHYGNATHIA IN SHEEP AND ITS 
INHERITANCE 

A CASE Of short lower jaw in Chokla breed 
of sheep is reported. It was found to be asso¬ 
ciated with rudimentary tongue, absence of 
teeth and partial development of buccopharyn¬ 
geal opening. The inheritance of the brachy- 
gnathia is suggested to be simple autosomal 
recessive. 

Brachygnathia, overshot or parrot mouth in 
sheep, where the lower jaw appears too short 
in comparison to upper jaw, has been described 
by Rae (1962). From the genetic and economic 
point of view this condition is important since 
it is suspected of being inherited and results 
in lamb losses (Dennis, 1965). A case of 
brachygnathia has been observed and discussed 
in this paper. 

An otherwise normal female lamb No. C 278 
of Chokla breed weighing 3-75 kg. was born 
to a Chokla ewe No. C 14 on 18-9-1969, With 
an extremely short lowers (Fig. 1). The 
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sire of the lamb was of Chokla breed (No. C 19). 
Neither the sire nor the dam of the lamb were 
scored for brachygnathia. The dam (C 14) 
had no abnormal lamb on previous} lambings. 
During this lambing season C 19 '“has sired 9 
lambs in addition to the one under considera¬ 
tion. None of the members of half-sib family 
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showed this abnormality. The lamb attempted 
to suckle the milk from udder but failed. Milk 
was poured in the mouth, directly and through 
a nipple but the animal could not swallow. 
On examination of the mouth it was observed 
that there was underdevelopment of tongue, 
and teeth were not present in the lower jaw. 
Attempts were then made to feed the lamb 
through stomach tube. It could not be passed 
through and suggested blockage of bucco¬ 
pharyngeal passage. Fingers were inserted for 
palpation and it was felt that the bucco¬ 
pharyngeal passage was blocked. Had the lamb 
been aided with artificial feeding, it would not 
have been able to eat independently at later 
stage ; further, in order to examine the animal 
in detail it was decided to sacrifice the animal. 
Saturated magnesium sulphate intracardially 
was used for euthenesla after 8 hours of birth. 

On opening the oral cavity the following 
abnormalities were observed : 

(1) Under development of the lower jaw. 
(half the size of a normal lamb); (2) Complete 
absence of teeth; (3) Rudimentary tongue 

(1-0 cm. X 0-5 cm.); (4) A very small bucco¬ 
pharyngeal opening which was closed with 
mucus'; (5) Rest of the digestive tract was 
found to be normal. No abnormalities could 
be detected in other organs. 

Ncrdby (1935) suggested that brachygnathia 
may result from a normal maxilla and a short 
mandible or from normal mandible and long 
maxilla or over development of maxilla and 
underdevelopment of mandible. Theret (1948) 
had described a lamb of Indre Berry breed in 
which the lower mandible was missing and 
buccopharyngeal passage closed by mucus 
membrane. Smith (1968) reported a similar 
case in a female lamb of Dorset Down breed 
which had a rudimentary mandible and 
tongue. Fischer (1955), McFarland and Deniz 
(1964) and Smith (1968) have described some 
extreme cases where the mandible was com¬ 
pletely missing. In the present study the 
condition was not so severe ; in the lamb 
under consideration the branchygnathia had 
resulted from underdevelopment of the lower 
jaw and normal development of maxilla. 

Kelly (1942) reported the inheritance of a 
short lower jaw and postulated that the condi¬ 
tion was due to a recessive gene,. In the present 
case it appears that the character is controlled 
by a pair of recessive genes. The absence of 
brachygnathia either in the sire of in the dam 
rules out the dominance theory of inheritance. 
Since sire and dam are normal and their 
offspring exhibited brachygnathia the only 
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hypothesis which, can be put forward for the 
inheritance of this trait is the recessive inheri¬ 
tance. The sire and dam both are heterozygous 
for this trait and thus not exhibiting it. 
Ncrdby et al. (1945) in a study of the same 
condition concluded that the defect resulted 
from interaction among several pairs of genes 
some of which are certainly dominant. Smith 
(1968), however, had no obvious evidence that 
it was due to either genetic or teratogenic 
factors. Since no definite mode of inheritance 
of this trait is established it needs further 
investigation. It is suggested that half-sib and 
parent offspring matings may be done which 
will help to draw a valid conclusion regarding 
the mode of inheritance. 

Central Sheep and V. K. Singh. 

Wool Res. Institute, P. B. Mathur. 

Malpura (Rajasthan), S. K. Chattopadhyay. 

November 29, 1969. 
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DISTRIBUTION OF ROOT (WILT) 
PATHOGEN IN DEVELOPING SEED 
COCONUTS 

A SAP transmissible virus was reported to be 
associated with the root (wilt) disease—a 
serious menace of coconut in Kerala.i The 
disease was also found to be transmitted by 
an insect vector Stephanitis typicus Distant- 
and through soil.*"^ Cowpea (Vigna sinensis 
Endl.) was used as the indicator host for trans¬ 
mission studies.-^ During the course of further 
invesltigations, the pathogen was also detected 
from the pollen of diseased palms. The possi¬ 
bility of the occurrence of the pathogen in 
the different parts of developing nut was there¬ 
fore investigated and the results are presented 
in this note. 

Twenty-four coconut trees in early and 
advanced stages of disease were selected for 
the study. Nuts under different stages of 
development were collected from these palms, 
and mechanical inoculations with, various parts, 
viz., husk, kernel and embryo were carried out 
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on 8-day old cowpea (Vigna sinensis Endl.) 
seedlings, grown in insect-proof screen house. 
Inoculated seedlings were incubated at 75° F. 
for 24 to 48 hours to ensure good infection. 
Samples of nuts from twelve trees in advanced 
stage of infection consistently gave positive 
infection, whereas those collected from the 
twelve palms in the early stages of disease did 
not. Similar tests with parts of nuts collected 
from comparable number of healthy trees gave 
no infection at all. In subsequent trials, posi¬ 
tive results were also obtained with different 
parts of sprouting nuts collected from highly 
diseased palms—plumule, kernel and hausto- 
rium, when tested on cowpea seedlings. 

Occurrence of the wilt pathogen in different 
parts of developing nuts is interesting and the 
possibility of the pathogen being carried to 
the young growing shoot is being studied. 
Central Coconut Kes. N. Gopinathan Pillay. 

Station, P. Shanta. 

Kayangulam, S. B. Lal. 

Kerala, November 29, 1969. 
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A BRUCHID RESISTANT STRAIN OF 
BENGAL GRAM 

All the three common species of bruchids 
namely, Callosohruchus macidatus Fabr., 
C. chinensis Linn, and C. analis Fabr. occur as 
serious pests of sitored pulses including Bengal 
gram, deer arietinum L. In replicated experi¬ 
ment to study the preference for egg-laying 
and development of. these insects to three 
varieties of eight different types of pulses, 
including green gram, black gram, cowpea, 
lentil, red gram, pea, lathyrus and Bengal gram, 
it was observed that Bengal gram, G. 109-1, was 
not preferred by the bruchids for the egg- 
laying and the development. This strain of 
gram is a selection made at the Indian Agri¬ 
cultural Research Institute, New Delhi, from 
an exotic variety introduced from Turkey. 

Seeds of the three varieties of each, of the 
pulses -were kept in three different sets in a 
large circular tray with pits made on the peri¬ 
phery for keeping the seeds of one variety 
separately. Freshly mated female bruchids 


from laboratory cultures were released one by 
one through a hole cut in the centre of the tray. 
The tray with the pulses and the insects was 
kept in an incubator at 30° C. temperature and 
70% relative humidity, which conditions are 
quite favourable for the development of the 
bruchids. Experiments with each of the three 
bruchid species were carried out thrice and the 
same conditions of temperature and humidity 
were maintained. When all the released 
bruchids died, seeds with the eggs, and the 
number of eggs per seed were counted and the. 
material was again kept in the incubator for 
studying further development of bruchids in 
different varieties of the pulses. The percen¬ 
tage of seeds with eggs, average number of eggs 
per seed, and total time taken in completing 
the life-cycle on each variety of the pulses 
were calculated. 

The data on the percentage of seeds with 
eggs laid by C. maculatus was analysed statis¬ 
tically and it was found that the differences 
between pulses and three different sets were 
highly significant. Also the interaction bet¬ 
ween the eight pulses, under study and the 
three sets representing different varieties 
came out to be highly significant which shows 
that ranking for the egg-laying in general on 
various pulses in the three different sets was 
inconsistent. The data when analysed for 
different types of pulses separately showed 
(that for only gram the differences between 
varieties was highly significant, whereas, in 
others there were non-significant differences 
between the varieties. 

Similar trends were observed in the results 
obtained with the other two species of bruchids, 
namely, C. chinensis and C. analis in respect 
of the same varieties of different pulses under 
investigations. 

Larson^ observed that in case of Bruchus 
quadrimaculatus Fabr., there seems to be 
predilection for seeds with smooth and 
well-filled coats. Srivastava and Bhatia- 
have stated that there is also some unknown 
factor other than the smoothness of seed, 
which is responsible for the oviposition pre¬ 
ference by Callosohruchus chinensis Linn. On 
close examination of the seeds of G. 109-1, it 
was observed that the seedcoat is very rough 
and the coarse surface of the seed might be 
an important factor responsible for the inhibi¬ 
tion of egg-laying by the bruchids. Other 
factors relating to the mechanism for the 
resistance are under study. Further studies 
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have also been taken up at tihe Indian Agri¬ 
cultural Research. Institute, New Delhi, for 
crossing this bruchid-resistant strain of Bengal 
gram with high-yielding types with a view to 
evolving a suitable variety possessing the de¬ 
sired characters namely the bruchid resistance 
and the high yield. 

Thanks are due to Dr. M. S. Swaminathan, 
Director, Indian Agricultural Research Institute, 
and Dr. S. Pradhan, Head of the Division of 
Entomology, I.A.RJ., New Delhi, for their 
valuable suggestions and keen interest in these 
investigations. 

Division of Entomology, H. P. Saxena.* 

Indian Agri. Res. Institute, A. K. Raina.$ 
New Delhi, January 1, 1970. 


* Entomologist, Indian Agricultural Research Institute, 
New Delhi. 

t Formerly Senior Research Assistent, USAID/ 
Regional Pulse Improvement Project. 

1. Larson, A. C., “The host selection principle as 

applied to Bruchus guadrimaculaitts Fabr.,** Ann, 
Ent,Soc, Arner,, 1927, 20 (1), 37. 

2. Srivastava, B. K. and Bhatia, S. K., “The effect of 

host species on the oviposition of Callosobruckns 
lAnn. Annals of Zoology^ 1959, 3 (3}, 
37. 


A NOTE ON HETEROSIS IN 
GREEN GRAM iPHASEOLUS AUREUS 
ROXB.) 

There is abundance of literature on hybrid 
vigour in many of the cross as well as the self- 
fertilised crops,i’- but in green gram which is 
self-fertilised, available information is very 
scanty. Hence the present study was under¬ 
taken. 

The hybrids of an intervarietal cross bet¬ 
ween Nayagarh 2-4 (Pi) as female parent and 
Kopergaon (P^) as the male parent were stu¬ 
died during Kharif 1969 for heterosis and 
detailed observations on characters like 
(1) plant height, (2) number of primary bran¬ 
ches, (3) leaf size, (4) total number of pods 
per plant, (5) pod size, (6) number of seeds 
per pod, (7) 100 seed weight, and (8) plant 
yield were recorded. The mean value of each 
character of Pj, Po, mid-parent, F^ and the 
percentage increase of Fj^ over each parent are 
presented in Table I. 

It is encouraging to note from Table I that 
out of 8 characters taken for study, hybrid 
vigour is observed in 6 of them. As regards 
the other two characters, namely, pod size and 
100 seed weight, though hybrid vigour is not 
manifest over the superior parent Po, yet they 
maintain their superiority over mid-parent and 
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Table I 


Showing mean of different characters under study and increase per cent of Fj^ over parents 



Characters 


Pz 

Mid¬ 

parent 


Percentage of increase of Fi 


Pi 

Fi 

Over mid- 
parent 

Over 

Pi 

Over 

Pz 

1. 

Plant height in cm. 

53-33 

50-66 

61-96 

66-33 

9-10 

6-62 

11-32 

2. 

Number of primary branches 

4*33 

2-00 

3-16 

4-6C 

47-46 

7-62 

133-00 

3. 

Leaf size in cm. 

79-20 

166-83 

123-01 

178-05 

44- 74 

124-93 

6-?2 

4. 

Total number of pods per plant .. 

42-33 

22-33 

32-33 

49-66 

53-60 

17-31 

122-39 

5. 

Pod size (LengthX Girth) cm. 

5-19 

10-10 

7-64 

9.43 

23-42 

81-69 

.. 

6. 

Number of seeds per pod 

10-66 

9-60 

10-13 

11-66 

15-10 

9-38 

21-45 

7. 

100 seed weight in grams 

2*226 

5-300 

3-763 

3-835 

1-91 

72-28 

• • 

8. 

Yield per plant in grams 

7-560 

9-990 

8-775 

15*746 

79*44 

108-28 

67-68 


Further it is interesting to note that the 
grain yield of Fi hybrid exhibits a remarkable 
increase of 79*44%, 108*28% and 57*88% over 
the mid-parent, and P 2 respectively. 

The authors are grateful to the Director of 
Agriculture and Food Production, Orissa, Bhu¬ 
baneswar, for facilities: and encouragement. 
Pulses Res. Station, R. C. Misra. 

Nayagarh (Orissa), R. C. Sahu. 

November 1, 1969. D. Tripathy. 


1. Jeswani, L. M., Proceedings of the Second Annual 

Workshop Confermce on Pulses^ I.A.R.I., 1968. 

2. Joshi, A. B. and Dhawan, N. L., Indian /. Genet. 

PI. Breed. (Special Sympoiium Number), 1966, 

26 A, 101. 


SERODIAGNOSTIC METHOD FOR 
DETECTING MOSAIC INFECTED 
CASSAVA PLANTS IN FIELD 

Mosaic disease of cassava {Manihot utilissima 
Pohl.) is posing a serious threat to the culti¬ 
vation of the crop in the Southern states of 
the country, especially Kerala. The disease is 
characterised by severe mosaic symptoms with 
malformation and distortion of the leaflets due 
to stresses set up by the unequal enlargement 
of adjacent areas. The typical picture is a 
leaf reduced in size, misshapen and twisted, 
with bright yellow areas separated by near 
normally green.^ Methods of transmission and 
host range of the virus have been worked out 
by Storey and Nichols.^’® 

Considering that the disease is transmitted 
in nature through the agency of white flies 
(Bemisia sp.) it is important to trace the dis¬ 
eased plants in the held and rogue them out 


before it spreads to other plants in the cassava 
plantation. Therefore, a rapid serological 
method was developed to identify the diseased 
plants in the fields. 

The virus could be purified from the infected 
leaves of cassava using phosphate buffer for 
extraction followed by two cycles of high speed 
and low speed ultra-centrifugations (Beckman 
Model L) in the following way. 100 g. of leaf 
material was macerated in a Waring blender 
and sap extracted with two volumes of 0-1M 
phosphate buffer (pH 7*0) plus carbon tetrad- 
chloride at the rate of 25 ml. for 200 ml. of 
extract. The solution was then shaken well in 
volumetric flask and allowed to stand for 10 
minutes to remove plant proteins. It was then 
filtered through muslin cloth and the filtrate 
centrifuged for 25 minutes at 10,000 r.p.m. The 
pellet was discarded and the supernatant 
liquid wais again centrifuged at 30,000 r.p.m. 
for 120 minutes in Spinco R 40 Rotor. The 
supernatant liquid was discarded and the pellet 
was' suspended in 0*01% ammonium acetate 
(pH 7*0) and centrifuged at 8,000 r.p.m. for 
30 minutes. This time the pellet was discarded 
and the supernatant liquid was again centri¬ 
fuged at 40,000 r.p.m. for 120 minutes. The 
supernatant liquid was discarded and the pellet 
was resuspended in 0*01% ammonium acetate 
and filtered through Whatman No. 1 filter- 
paper. The filtrate containing purified virus 
was collected and preserved at 5® C. All 
stages of purification were carried out at 
24-27® C. 

1 ml. of the purified virus was then injected 
in the marginal vein of an albino rabbit twice 
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weekly with a hypodermic syringe. To ensure 
to ha<ve better antisera 1 ml. of this purified 
preparation mixed with equal proportion of 
Freunds adjuvant was also injected intraperi- 
toneally along with every intravenous injection. 
In all ten injections were administered in a 
single rabbit. The rabbit was then bled 10 
days after the last injection and the blood 
allowed to clot when the serum was separated. 
The clear serum was obtained after centrifug¬ 
ing the blood for 10 minutes at 3,000 r.p.m. 
and preserved by addition of a few drops of 
chloroform, 0*1% phenol or 50% glycerol and 
kept in a cool place. 



Fig. 1. Slide agglutination test: top showing no re¬ 
action with normal s^rum and bottom showing positive 
agglutination with antiserum. 

Rapid agglutination tests were made to locate 
the diseased plants'under the field conditions 
in the experimental plots of the Indian Agri- 
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cultural Research Institute at New Delhi, in 
the similar manner as described by Ganguly,- 
Bradley^ and Munro.-^ Sap from a young leaf 
of the suspected plant was squeezed and one 
drop each was put on two glass slides. A drop 
of antiserum was then added to one of them 
and a drop of the normal serum to the other. 
The drops were stirred with opposite ends of 
a tooth-pick which was then discarded. 
Agglutination, that is, clumping together of host- 
material (Fig. 1) was observed within 20-25 
seconds of stirring in the drop containing anti¬ 
serum while the drop containing normal serum 
remained unchanged. The agglutination can 
be detected even with naked eyes. The infected 
plants after detection can be rogued out 
thereby checking the further spread of the 
virus. 

The technique will be of great help in elimi¬ 
nation of primary infection in this propagative 
material, thereby ensuring better growth and 
yield of the crop. ' The chief merits of this 
technique are that the procedure is very simple, 
it requires no prior treatment of infective crude 
sap, and it needs very little quantity of anti¬ 
serum for the reactions. 

The authors are grateful to Dr. M. S. Swami- 
nathan, Director, Indian Agricultural Research 
Institute, New Delhi, for his great interest in 
this project. Thanks are due to PL 480 
authorities, A.R.S., U.S.D.A., for linancial 

support. 

Division of Mycology . B. Ganguly. 

and Plant Pathology, S. P. Raychaudhuri. 

Indian Agricultural B. C. Sharma. 

Research Institute, 

New Delhi, January 27, 1970. 


1. Bradley, R. H. K, Amer. potato 1962, 29, 289. 

2. Ganguly, B., Sci, 6- Cult., 1966, 32, 95. 

3. Munro, J., Ainer. Potato 1964, 31, 73, 

4. Smith, K. M., A 'Text-Booh of Plant Vi?ns Diseases, 
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5. Storey, H. H. and Nichols, R, F. W., Ann. Appl. 

Biol.., 1938, 25, 790. 

6. — and —, E. Afric. Agri. 193t, 3, 440. 
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Annual Review of Phytopathology (Vol. 7). 
Edited by J. G. Horsfall. (Annual Reviews, 
Inc., 4139 El Camino Way, Palo Alto, Cali¬ 
fornia, U.S.A.), 1969. Pp. 477. Price $8.00 
^-in U.S.A. ; $9.00 elsewhere. 

Volume 7 of this well-known series contains 
the following articles : Prefatory Chapter : A 
Perspective on Plant Pathology, by S. E. A. 
McCallan ; Historical : History of Plant Patho¬ 
logy in Great Britain; Appraisal of Disease ; 
Economic Bases for Protection Against Plant 
Diseases ; Pathogens : Epidemiology and Con¬ 
trol of Bacterial Leaf Blight of Rice Insect 
Tissue Cultures as Toolsl in Plant Virus 
Research ; Cellular Responses of Plants to 
Nematode Infections; Culturing of Rust 
Fungi; Parasexuality in Plant Pathogenic 
Fungi Morphology and Anatomy : Bioche¬ 
mistry of the Cell-Wall in Relation to Infective 
Processes ; Phylsiology of Host-Pathogen 
Interaction: The Role of Phenolics in Host 
Response to Infection ; Genetics of Host-Patho¬ 
gen Interaction : Resistance of Malus to Ven- 
turia Inaequalis ; Epidemiology-Disease in 
Population : Modes of Infection and Spread of 
Fomes Annosus ; Irrigation and Plant Dis¬ 
eases ; Influence of Environment : Soil Water in 
the Ecology of Fungi ; Action of Toxicants : 
Effect of Fungicides on Protein and Nucleic 
Acid Synthesis; Chemical Control: Hea»- 

Therapy of Virus Diseases of Perennial Plants : 
Breeding for Resistance : Multiline Cultiva-rs 
as a Means of Disease Control; Progress in the 
Development of Disease-Resistant Rice ; Special 
Topics : Use of plant Pathogens in Weed Con¬ 
trol ; and Other Reviews of Interest to Plant 
Pathologists. C. V. R. 


Axenic Mammalian Cell Reactions. Edited 
by George L. Tritsch. (Marcel Dekker, Inc., 
95, Madison Avenue, New York), 1969. 

Pp. xii + 413. Price $ 18.75 ; £ 8-18 sK 
The book under review describes flrst-hand 
accounts of studies with cultured mammalian 
cells. They serve to illustrate the areas in 
which these cells have given meaningful in¬ 
formation not obtainable with other experi¬ 
mental systems. The reader will share the 
excitement of working with isolated, living 
cells and will become aware of the technical 


and conceptual difficulties encountered in this 
work. 

Axenic Mammalian Cell Reactions presents 
the views of scientists; actively engaged in cell 
culture from the point of view of the ana¬ 
tomical and the molecular biologist. 

The chapters contained in this book are : 
The Establishment of Mammalian Cells in Cul¬ 
ture, by Audrey Fjelde ; Cytogenetics of 
Hematopoietic Cells in Long-Term Culture, by 
Nobuo Takagi and Avery A. Sandberg; Trans¬ 
formation of Primary Human Amnion Cells 
with Simian Virus 40, by Jorg,en Fogh, Luciano 
Ramos, and Helle Fogh ; Genetic-Like Proper¬ 
ties of Exogenous DNA in Mammalian Cells, 
by J. Leslie Click; The Role of Exogenous 
RNA in Cell Function, by M. C. Niu ; The 
Study cf Enzyme Regulatory Mechanisms in 
Cultured Cells by Robert T. Schimke ; Selec¬ 
tivity in Inhibition by Antimetabolites, by 
Mairc T. Hakala; The Effects of Narcotics on 
Cells in Tissue Culture, by Eric J. Simon ; The 
Use of Isolated Thyroid Cells in Studies of 
Thyrotropin Actions, by Winton Tong ; Physio- 
log.y of the Cultured Mammalian Cell, by Wil¬ 
liam F. McLimans ; and The Role of Peptides in 
the Control of Growth, by George L. Tritsch. 

Life scientists and clinicians who are con¬ 
cerned with mammalian cells and who wish 
to study nt)t only the cells themselvesi but the 
factors that result in normal and abnormal 
cellular organization, will find this book highly 
valuable. C. V. R. 


Luminescence of Biopolymers and Cells. By 
G. M. Barenboim, An. Domanskii, and K. K. 
Turoverov. (Translated from Russian— 
Translation edited b.y Raymond F. Chen.) 
(Plenum Press, New York and London), 
1969, Pp. viii + 229. Price $ 12.50. 

This monograph presents a succinct sum¬ 
mary of the fundamental principles of fluores¬ 
cence and phosphorescence research as applied 
to proteins, nucleic acids, and their compo¬ 
nents, both in vitro and in vivo. The authors 
supply all necessary basic knowledge and re¬ 
view much of the Soviet and Western litera¬ 
ture. Major areas of discussion are biolumi¬ 
nescence, biochemiluminescence, and ultra¬ 
violet fliuoromicroscopy. Topics fully developed 
are the excitation of biological macromolecules 
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by high-energy radiation, the use of fluores¬ 
cence measurements to assess the mechanisms 
of radiation damage, and the emission of 
“ultraweak” ultraviolet light by living tissues 
—an area of research new to the United States. 
The authors also describe the unique design 
of an ultraviolet microscope and, finally, discuss 
the directions for future research and the 
potentialities of luminescence techniques. 

This! book will be of interest to biochemists, 
molecular and radiation biologists, physical che¬ 
mists, medical and graduate students, and all 
those involved in industries dealing in optics, 
spectrometers, and microscopes. C. V. R. 


Advanced Inorganic Chemistry. By F. Alberti 
Cotton and Geoffrey Wilkinson. (Wiley East¬ 
ern Private Limited, Publishers, J. 41, South 
Extension 1, New Delhi-49). Pp. 1136. Price 
Rs. 22-50. 

This text-book of modern inorganic chemis¬ 
try written at an advanced level has been 
very popular with students of chemistry since 
its first publication in 1962. It is now made 
available asi the First Wiley Eastern Reprint 
at a very reasonable price to enable any ad¬ 
vanced student to own his copy. The reprint 
is from the second edition published in 1967 
at the price of $ 15.95. This edition has been 
carefully revised, enlarged and brought up-to- 
date by including vast amount of recent litera¬ 
ture. The comprehensive treatment which 
emphasizes many new developments especially 
on the theoretical side dealing with the inter¬ 
pretation of bonding and reactivity in inorga¬ 
nic compounds will appeal to students of 
modern inorganic chemistry. The extensive 
references to original literature will make the 
book useful to research workers also. 

A. S. G. 


Fundamentals of Heat. By D. S. Mathur. (Sul¬ 
tan Chand & Sons, Publishers and Book¬ 
sellers, Amir Chand Marg, Nai Sarak, 
Delhi-6), Pp. 810. Price Rs. 12.50. 

This is the second and revised edition of the 
popular book on Heat for Degree classes. The 
new edition includes three appendices, namely, 
(z) the radiation laws of Wien, Rayleigh and 
Planck, (ii) the third and zeroth laws of 


thermodynamics, and (Hi) the Statistical 
Theory of Boltzmann, Bose-Einstein and 
Fermi-Dirac. The new edition will be widely 
welcomed by students. A. S. G. 


Advanced Practical Organic Chemistry. By J. L. 
Norula. (Sultan Chand & Sons, Publishers 
and Booksellers, Amir Chand Marg, Nai 
Sarak, Delhi-6), 1970. Pp. 380. Price Rs. 9.00. 
This book with, a wide coverage gives a sur¬ 
vey of the techniques and methods involved 
in purification, characterization, identification, 
estimation and syntheses of organic compounds. 
The subject-matter is dealt with under the 
following main heads: Technique of Organic 
Laboratory Processes ; Characterization and 
Identification of Pure Organic Compounds ; 
Reactions of Functional Groups and Formation 
of Derivatives ; Quantitative Analysis ; Prepa¬ 
rations ; Instrumental Methods ; and Appendix. 
Useful references are given at the end of each 
chapter. 

As a supplementary laboratory guide, the 
book will be suitable for graduate and honours 
courses in organic chemistry in Indian Uni¬ 
versities. A. S. G. 


Books Received 

British Medical BulletHi^Imvmnization Against 
Infectious Diseases (Vol. 25, No. 2, May 
1969), (The Medical Department, The British 
Council, 97 and 99, Park St., London W. 1), 
Pp. 119-218. Price £2.0.0, $6.50. 

Annual Review of Genetics (Vol. 3). (Annual 
Reviews, Inc., 4139, Camino Way, Palo Alto, 
California 94306, U.S.A.), 1969. Pp. vii-f-585. 
Price U.S.A. : $ 8.50, other countries : $ 9.00. 

Advances in Chromatography (Vol. 8). Edited 
by J. Cavin Giddings and R. A. Keller. 
(Marcel Dekker, 95, Madison Avenue, New 
York 10016), 1969. Pp. xvi -|- 400. Price $ 18.75. 

Chemical and Botanical Guide to Lichen Pro-- 
ducts. By C. F. Culberson. (The University 
of North Carolina Press, Chapel Hill), 1969. 
Pp. xi -f 628. Price $ 12.50. 

Basic Biochemical Calculations—Related Proce¬ 
dures and Principles. By J. S. Finlayson. 
(Addison-Wesley Publishing Co., Reading, 
Mass.), 1969. Pp. 329. Price 43 sh. 
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and Printed by M. S. Narayanamurthy at Hie Bangalore Press, Bangalore48. ’ 



NUTRITION SEMINAR 


F. WOKES 

Vegetarian Nutritional Research Centre^ I, Ellwood Gardens, Garston, 
WcLtfordj HertSj England 


AN eight-day seminar in Nutrition was 
^ organized by the Biochemistry Department 
of the Maharaja Sayajirao University from 15th 
to- 22nd February, 1970 under the auspices of 
the University and the University Grants Com¬ 
mission. The scope of the seminar was com¬ 
prehensive covering as it did various aspects 
ranging from brain biochemistry to solutions 
of the food problem and gawe an opportunity 
for scientists concentrating on a particular field 
to acquire an overall perspective. 

The seminar started with an excellent 
inaugural address by Dr. C. S. Patel, the Vice- 
Chancellor of the University, whose addressi 
neatly summarized the varied scope of nutrition 
as a science and emphasized the need for study¬ 
ing problems such as nutritional adaptation. 

The first day started with Pirie’s review of 
different potential protein sources of food for 
man and emphasized that leaves are un¬ 
surpassed in their ability to trap the energy 
of sunlight into carbohydrates, fats and pro¬ 
teins. Narendra Singh, the next speaker, 
reported that in his extensive investigations on 
27 leafy plants the highest yields of protein, 
in kg./ha. were obtained from plants such as 
lucerns (300) and knolkhol (165) whereas 
pulses such as horsegram (20) and Phaseolus 
trilobus (44) gave the lowest yields. In 15 , 
species the contents of essential amino-acids, 
expressed as g./16 g. N, were methionine, 1-4- 
2 -1, lysine, 5'*0-6*5, and threonine, 4-5-6-8. The 
nutritive values of these proteins were brought 
nearly up to those of milk protein by fortifica¬ 
tion with lysine and methionine. Similar 
though less detailed findings were obtained by 
R. N. Joshi on leaf proteins from some plants^ 
of Aurangabad. 

’Muchy detailed information on single-cell 
protein from petroleum hydrocarbons was pro¬ 
vided in two separate reviews by M. S. Iyengar 
and V. R. Siste. Experimental results in 
Dartmund on green algae, Scenedesmus, were 
described by W. Feldheim. A short paper by 
Mrs. Baruah gave a most interesting account 
pf protein obtained JrQin '^lue-greexi algae^ a 


traditional food in Lake Chad. The nutritional 
aspects of single-cell protein were discussed 
by H. D. Singh. 

Other foods which are produced by con¬ 
ventional techniques but not widely used were 
reviewed by Kamala Sohonie and A. D. Phadnis. 
Radha Pant discussed the protein composition 
of wild legumes. 

The'morning of the second day was devoted 
to the important subject of nutrition and 
brain, function. A very good review by R. J. C. 
Stewart on maternal diet and development of 
the offspring was presented as a tape recording 
with accompanying slides owing to Dr. Stewart’si 
inability to come to India. Several members 
of the Baroda- team headed by Dr. Rajalakshmi 
and Prof. Ramakrishnan spoke on the effects 
of different types of nutritional stress on 
selected- enzymes of glutamic acid metabolism' 
as well' as certain behavioural parameters. 
Some of the aspects presented were neonatal 
food restriction, comparative effects of calorie 
and protein deficiencies, minimal level of 
dietary protein needed to prevent brain changes, 
the relative importance of maternal and post- 
weaning diets, effects of vitamin deficiencies, 
and protein quality of the diet, effects of gluta¬ 
mic acid supplementation, etc. (E. Jacob, P. S. 
Joshi, M. Parameshwaran, Suresh Sail, P. Subba 
Rao, K. V. Thrivikraman and C'. M. Upadhyay). 
Some interesting findings that emerged from 
the tremendous mass of data presented wore 
fhat pro-tein deficiency affects brain glutamic 
dehydrogenase and decarboxylase and that this 
effect is found even in adult animals. In, 
contrast ; calorie deficiency was without such, 
effect except in the neonatal period. Vitamin 
A deficiency produced effects similar to those 
of protein. The protein content of the post- 
weaning-diet seemed more crucial than that of 
the maternal diet. Glutamic acid was! found 
to reverse the effects of a low protein diet. 
The addition of leafy vegetables and legumes 
to the poor Gujarati diet was found to increase 
brain enzymes to normal levels. Some papers' 
were presented on the regional distribution of 
metftljQliteg }n fegiQQsi 
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of the brain and their susceptibility to change 
with protein deficiency.- The session concluded 
with a comprehensive review on nutrition and 
brain function by Ramakrishnan. 

The session aroused considerable interest 
among several participants and. an additional 
panel discussion was arranged at their request 
over which Dr. Johnson presided. Prof. Udani 
Dr. Rajalakshmi, Dr. Kaul, Dr. Parikh, 
Dr. Shanmugasundaram and Prof. Rama¬ 
krishnan participated in this discussion. Prof. 
Udani also- gave a talk later on the brain 
changes found in children who died of severe 
malnutrition which resembled the histological 
changes found in experimental animals by 
Platt and Stewart. 

The afternoon session dealt with the fortifi¬ 
cation of foods. A review by P. R. Krishna- 
swamy dealt with amino-acid fortification of 
cereals. The fortification of processed foods 
with limiting amino-acids was discussed in a 
review by Parpia, Swaminathan and Daniel. 
The technology of fortification was presented 
by G. C. Jain from the Salt Research Institute. 
A short paper reported studies on rats in which 
salt fortified with calcium, iron, lysine or 
vitamin A had a beneficial effect on the 
relevant parameters, namely, bone calcium, 
blood hemoglobin, liver, iron, serum protein 
and liver vitamin A (A. K. Charles). Another 
short paper compared the nutritive value of 
modern bread with that of a standard 10% 
casein diet and ‘debras’ (rotis) made of cereal, 
80 g., legume, 20 g. and greens, 20 g. Un¬ 
expectedly weight gain with modern bread 
(6-7 g. per week) was less than that obtained 
with the other 2 diets (10-11 g.) (P. Subba 

Rao). 

The morning of the third day was devoted 
to energy metabolism. A comprehensive review 
by Banerjee gave valuable data on basal energy 
requirements in different groups of Indians and 
the energy cost of different types of activities. 
The basal energy requirements were reported 
to be 15-20% less per square meter of body 
surface than Aub Dubai norms. An interest¬ 
ing paper presented by Guharay compared 
oxygen utilization of Indian and Swedish coal 
miners for similar types of work and found the 
same to be similar when differences in body 
size were taken into account, Another paper 
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presented raised the question of energy 
balance during lactation as food intakes were 
400 calories less than estimated requirements 
in nursing mothers who were not losing body 
weight. A similar discrepancy was not found 
in groups of pregnant and control women 
(G. Subbulakshmi). 

The afternoon session was held in Anand in 
collaboration with Sardar Patel University and 
dealt with food production targets and possi¬ 
bilities. A review by Wokes' summarized FAO 
data on world food production and consumption 
in 1960-1975. He pointed out that instead of 
the proposed increase in intake of animal pro¬ 
tein from 9-15 g. it would be better to plan on 
an increase from 9-12 g. as this economy would 
enable the production of an additional 15-30 g. 
of plant protein and wipe-out protein calorie 
malnutrition. Other papers presented discussed 
the possibility of attaining self-sufficiency in 
•cereals and pulses (V. S. Vyas), of high yielding 
strains (A. K. Kaul) and the potential increase 
in milk production (B. M. Patel). A review 
by C. V. Ramakrishnan discussed the present 
gap between consumption and recommended 
intakes of different nutrients in different age 
groups and emphasized that increased culti¬ 
vation of tubers, pulses, leafy vegetables, and 
ether vegetables and fruits rich in carotene 
can correct all the deficiencies in the poor man’s 
diet without involving much additional pressure 
on land or purse. 

The morning of the fourth day was devoted 
to a discussion of protein. Experimental 
techniques] for the assessment of protein 
quality was discussed by M. Harayana Rao. 
An interesting: paper on amino-acid changes 
in the cereal grain with maturation because of 
the increase in certain protein fractions was 
presented by A. S. Naik. A review on serum 
protein and albumin and changes in the same 
and in the albumin, globulin ratio in different 
conditions was presented by G. Rajagopal. 
The effects of variations in dietary protein 
content and quality on lipid metabolism were 
discussed in a review by T. A. V. Subramanian. 
A mos!t interesting paper on prolonged negative 
balances with regard to nitrogen in apparently 
healthy subjects in New Guinea was presented 
by H.A.B.P. Oomen. Fecal losses often 
matched or exceeded dietary intakes in these 
sjubjects. This could be explained by the 
presence of No fixing bacteria found in the 
feces. The- question whether the protein syn¬ 
thesize^ b^ these bacteria is of any value to 
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the host remains to be answered by further 
investigations. Comparative data on maize 
and jowar suggested that the niacin deficiency 
in both may be the result of an amino-acid 
deficiency as well as imbalance (D. Peramma). 
Comparative studies on school boys consuming 
wheat, rice, and maize in Banaras, Madras and 
Gujarat respectively showed practically no- 
difference in the nutritional status as judged 
by height, weight, serum protein, albumin, 
vitamin A and vitamin C, blood Hb and the 
urinary excretion of creatinine, thiamine, ribo- 
flavine, vitamin C and nicotinic acid. No dif¬ 
ferences were found in performances on 
selected psychological tasks. The urinary 
excretion of thiamine tended to be somewhat 
lower in the Madras group whereas that of 
N'-methyl nicotinamide was somewhat lower 
in the Gujarat group (K. N. Chandrasekaran). 

The fifth day started with a short but 
interesting session on nutrition and infection. 
Dr. De Sweemer gave a valuable review of 
the work of Scrimshaw and his colleagues and 
her own detailed findings in selected villages 
in Punjab. In these villages a combination of 
nutritional and medical care was found tO' 
achieve a sfublstantial reduction in morbidity 
although either alone had also some effect. 

An interesting paper by Ina Dhanda presented 
the effects of protein deficiency in monkeys on. 
phagocytic activity of the reticuloendothelial 
system. 

The next session on carbohydrates and fats 
began with an excellent review by B. C. 
Johnson on physiological and biochemical 
responses of carbohydrates or fats as sole 
energy source. Short papers were read on 
effects of variations in the content of sugar, 
groundnut oil and hydrogenated fat on rat 
growth, liver vitamins and serum cholesterol 
(A. M. Rao and K. N. Dileepan). All the three 
produced increases in serum cholesterol; 
greatest increases were found with sugar and 
the least with groundnut oil. The results sug¬ 
gest that both quality and quantity of fat 
determine the levels of serum cholesterol. A 
clinical syndrome characterised by diarrhea 
retarded growth and irritability in some 
children fed large quantities of milk (80 
ounces) without sugar was described by Usha 
Parikh. Dramatic improvement was noted 
with reduction in the quantity of milk and the 
introduction of sugar. 

The sixth day started with a very interesting 
paper on the nutritive value of different strains 
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of rice and the effects of different doses of 
fertilizers on the same was presented by A. K. 
Kaul. 

The subsequent sessions for the day were 
■concerned mainly with vitamins A, C, and 
Comprehensive reviews on the function of 
vitamin A al: molecular level (B. C. Johnson) 
and on vitamin A and carbohydrate metabolism 
(V. N. Singh) raised many interesting questions. 
Papers reporting animal and. human studies 
suggested the excellent availability of carotene 
in leafy vegetables (Kamala Chari and Suresh 
Sail). A comprehensive review on vitamin C 
metabolism with special reference to nutri¬ 
tional factors was presented by G. C. Chatterjee. 
The next paper gave convincing evidence of 
a negative balance with regard to vitamin C 
in lactating women (G. Subbulakshmi) in spite 
cf which normal blood levels of the vitamins 
were maintained. A short paper described the 
mutual effects of thiamine and riboflavinei 
supplementation on the urinary and liver con¬ 
centrations of the vitamins in rats (G. A. 
Tamam). A review on vitamin B^^ in nutri¬ 
tion with special reference to neurological 
aspects and cyanide metabolism was presented 
by Woke^. The next paper on the effects of 
B ,2 supplementation on blood hemoglobin and 
psychological performance in poor man sug¬ 
gested that it is not a limiting nutrient in diets 
consumed by the poor (Suresh Sail). The 
effects of vitamin B,^ deficiency and excessive 
intakes of valine and methionine on RNA 
metabolism in micro-organisms were discussed 
by B. C. Johnson. 

The next session of the day was devoted to 
processing procedures such as fermentation, 
sprouting, roasting and parching. The role of 
different bacteria in the production of tradi¬ 
tional foods such as bread-wine, fermented 
milk, cheese and soya-bean pi'oducts (e.p., miso, 
natto and tempeh), the preparation of 
fermented products from rice, African locust, 
maize, cabbage taro, peanuts, blackgram and 
other Indian pulses wasi described in a scholarly 
review (J. V. Bhat). Papers were presented 
on the effects of sprouting and fermentation 
on nutritive values, including vitamins B^, B;^ 
niacin and C (K. K. Sakariah) and studies on 
micro-organisms involved in dhokla fermenta¬ 
tion (S. R. Nadkarni). The development of 
several processed foods for infants and young 
children was described by M. R. Chandra¬ 
sekhara. 

The morning session concluded, with a paper 
on the chemical composition and biochemical 
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make up of the placenta in poor and upper 
class women (L. J. Parekh) and an important 
review on gestation and lactation performance 
of poor Indian women by R. Rajalakshmi. 

The afternoon session dealt with toxic factors 
in foods. There were important reviews on tryp¬ 
sin inhibitors and haemagglutanins (K. Sohonie), 
mycotoxinsi (E. R. B. Shanmugasundaram), 
neurotoxins (R. Shanmugasundaram) ^ aflatoxins 
(L. Vishwanathan), pesticide residues in foods 
(Mazumdar) and food adulterants (O. S. 
Chadha) all providing much useful informa¬ 
tion. These were supplemented by papers on 
h^magglutanins in Indian legumes (L. D. 
Mange), trypsin inhibitors from eggs (O. M. 
Simlot) and steps to limit pesticides in foods 
(S, V. Pingale). 

The morning session of the seventh day 
started with a valuable review on problems 
concerning icalcium requirements by R. Raja- 
lakshmi. This was followed by papers on the 
effect of dietary protein content and quality on 
bone calcium (C. M. Upadhyayai) and calcium 
incorporation in acid foods (S. Vijayaraghavan). 

The second session in the morning dealt with 
anemia. An interesting review on hyperlipo- 
protenemia was presented by H. G. Morgan. 
This was followed by papers on the etiology 
of nutritional anemia in pregnancy by R. V. 
Bhatt and the etiology and incidence of nutri¬ 
tional anemia by Meera Mathur. The former 
said that maternal mortality was asjsociated 
with very low levels of blood hemoglobin. The 
data presented by the latter confirmed the 
general impression that iron deficiency was the 
major etiological factor in the widespread 
incidence of anemia in this country. 

The afternoon session was devoted to nutri¬ 
tion education and applied nutrition programmes. 
Comprehensive reviews dealt with, a blue-print 
for a mass communication programme 
(S. Ghose), the sociopsychological and nutri¬ 
tional dimensions of nutrition education 
(D. Deulkar), the food and nutrition problems 
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of India vis-a-vis the applied nutrition pro¬ 
gramme (Ram Das) and the role of APPRO in 
alleviating malnutrition (A. P. Perquin). R. p. 
Parlato gave a talk on the scope and objectives 
of the CARE programme, which, he said, 
included nutrition. There was also a short 
paper on nutrition education by M. B. Buch. 

The final session on the eighth day was held 
in Ahmedabad ATIRA auditorium under the 
joint auspices of Community Sanskar Kendra 
and dealt with the nutrition and growth of 
children. Ramakrishnan gave a review on the 
formulation and evaluation of low cost meals 
for pre-school children in which he described 
dietary formulations based on cheaply available 
foods for young children which were tested by 
field trials for two consecutive periods of 
7 months each. The next paper on longitudinal 
studies on children from birth to 5 years 
(G. Subbulakshmi) described studies on, 
children in the low income group who were 
investigated every three months. They showed 
considerable growth retardation after the first 
6 months but no psychological retardation wais 
found. In contrast, children suffering: from 
kwashiorkor were found to show gross impair¬ 
ment in psychological performance. The 
difficulties in getting reliable measurements on 
height and the greater reliability and sensiti¬ 
vity of weight as an index of growth in young 
children were described by C. Do Sweemer in 
her paper on methodology of growth surveil- 
liance in children under 5 years. A. S. Chikru- 
mani read a paper on pediatrician and the 
problem of childhood under nutrition. 

The seminar was a very stimulating and 
enjoyable one with plenty of scope for lively 
discussion. Contemporary problems such as; 
fortification with l.ysine and other nutrients, 
the use of processed foods and hybrid strains 
were subjects of lively debate.! 


tSome selected reviews and papers presented at the 
seminar are to be published by the Department of Bio 
chemistry as “Perspectives in Nutrition”. Interested 
individuals and institutions should contact Prof. C. V. 
Ramakrishnan, Head of the Biochemistry Department, 
M.S. University, Baroda, India. 
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THE DEVELOPMENT OF GNATHOSTOMA SPINIGERTIM OWEN, 1836, IN ITS 
FIRST INTERMEDIATE HOST, MESOCYCLOPS LEUCRARTI 1857, IN INDIA 

WITH REMARKS ON ITS ZOONOTIC IMPORTANCE 

D. J. CHELLAPPA* and M. ANANTABAMAN** 

(Department of Parasitology^ Madras Veterinary College) 


NATHOSTOMA SPINIGERUM, a spirurid m the faeces. The cat was maintained in the 


^ nematode of cats and dogs is known to 
occur as an accidental parasite of man in 
Japan, China, Thailand, Malaya and India. 
Mitter (1910) recorded the parasite from a 
domestic cat in Calcutta. He also cited that 
Lewiss found the parasite in a pariah 
dog in the same city. Later (1912), he 
recovered it from a dog and a leopard (Felis 
pardus). Chandler (1925 a) encountered the 
adult parasite in 13 out of 250 cats, and he 
observed that the incidence of the infection 
was seasonal. The same worker (Chandler, 
1925 h) successfully infected cats by feeding 
them with cysts of larvae obtained from snakes, 
in the Zoological Gardens, Calcuttai. With eggs 
of the worm obtained from a dog at Patna, 
Varma (1955) studied the development of the 
embryo in faecal culture. Its prevalence in 
cats in Madras and Bombay was estimated as 
1 in 50 (Alwar and Lalitha, 1958), and 1 in 
40 (Rao and Kulkarni, 1964) respectively. 

Reports of human infection in India are 
restricted to Bengal. Maplestone (1929)' 
reported the first instance, while Maplestone 
and Bhaduri (1937), Maplestone and Rao 
(1939), and Mukerji and Bhaduri (1945) added 
several more. 

Early studies on the life-history of the worm 
were made in Thailand (Prommas and 
Daengsvang, 1933, 1936, 1937) revealing the 
intermediate hosts involved. Since then, con¬ 
firmatory observations have come from Japan 
and the Philippines. Refuerzo and Garcia 
(1938) described the development of the eggs 
in copepods, probably Eucyclops sp., and 
Mesocyclop'S hicolor, in the Philippines, and 
Miyazaki (1960) reported that the copepods 
Mesocyclops leuckarti, Eucyclops serruiLatus, 
Cyclops strenuus and C. vicinus have been 
experimentally determined to be the first 
intermediate hosts in Japan. No literature is 
available on the first intermediate hosts of the 
worm in India, though its incidence', in Calcutta, 
Madras and Bombay has been well established. 

In the present study, only one (stray, female) 
of 37 cats examined showed Gnathostome eggs 

Present address :— 

Veterinary Dispensary, Pennadam, S. Arcot. 

*• 6, Nageswara Iyer Road, Madras-34. 


laboratory for four months, from 19th August 
1968 until autopsy on 18th December 1968, and 
material for culture and infection was derived 
from it. 

The eggs were oval, with a distinct polar 
cap, and a greenish tinted shell ornamented 
with, fine granulations', and were invariably in 
‘the single- or two-celled stage in the fresh 
faeces. They measured 66-7 X 37-5 /^. Eggs 
separated from the faecal mass by flotation or 
sedimentation methods were cultured in water 
for development (Fig. 1). Hatching occurred 
in 8—18 days during October-November, when 
the average room temperature was 28° C. 


■ • 



FlU. 1. Egg of G. spimgentm with vermiform embryo 
(first stage larva). /= larva; p,c, *= polar cap. 

The first stage larva is slender, with one end 
rounded and the other pointed, sheathed, and 
measures 242-267 x 12-13*3^1. It shows active 
lashing movements though progress]ing slowly. 
Such larvae, if not swallowed by Cyclops, 
died in 48-72 hours. Individuals of cyclops 
were obtained from freshwater ponds in Red 
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T:he Development of Gnathostoma spinigerum Owen 


Ourreiii 

Science 



FIGS. 2 < 2-2 d. Stccnd stage laivae of G. spini^criim released from M. leuckarii showing head-bulb 
with transverse rows of spines, lips, gut and cervical sacs, cj, cervical sac; g [;Ut ; h lu head-liulb; 
/p.—lip. 


Hills and Moore Market area, bred in glass, 
jars and utilized for infection experiments. 
They were screened under the microscope for 
any natural infection, prior to the experiments, 
and only infection-free individuals were left 
in square wells, four to six with 40 to 60 larvae. 
It needs to be stressed that no natural infection 
was ever encountered among those collected. 

Ingestion of larvae by the copepods could not 
be obrerved under the microscope, but actively 
wriggling, exsheathed larvae up to 15 in each, 
could be discovered in the body-cavity of the 
cyclcps as early as 20 hours. Differentiation 
of a head-bulb, with the characteristic armature 
of 4 transverse rows of spines, and an increa.se 
:n the thickness of the body were observed. 
Fully developed second-stage larvae, not more 
than 8 in each showing 4 cervical sacs, gut, and 
well developed head-bulb with four rows of 
spines and distinct lips (Figs. 2 a, b and 3) 
were seen in 8 to 10 days. They measured 
354 X 50 yw., and the spines numbered 36, 38, 40 
and 42 in the first, second, third and fourth 
rows respectively, those of the second and third 
rows being larger and of the fourth row 
smaller than those of the first row. The cuticle 
was also clothed with spines which gradually 
diminished in size towards' the posterior end. 



Fig. 3. Second stage larvae ot G. spinigerum in the 
body cavity of Mesccyclops leiicarii. I —larva. 
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The Cyclops which were successfully infected 
in the present studies were identified as 
Mesocyclops leuckarti Claus, 1857 on the basis 
of the 1st antenna possessing 17 segmentsi and 
the presence of a hyaline membrane in its 
terminal segment. For further development, 
freshwater fishes obtained from the Madras. 
Fisheries; Department and other sources were 
employed. Six specimens of Rashora danU 
conius and two of Tilapia mossambica were 
reared in an aquarium, fed with 2 or 3 infected 
Cyclops containing second stage larvae. Dis- 
slection of one R, daniconius which died on the 
8th day, and all the others in the sixth week 
after feeding revealed no evidence of infection 
with G. spinigerum. The second intermediate- 
host (fish) of the parasite in this part of the 
country still remains, to be identified. 

The syndrome ‘Creeping; eruption’ or 
‘Cutaneous Larva Migrans’ attributed to the 
wandering larva of G. spinigerum in the tissues 
of man has been unknown in Madras and neigh.. 
bouring states. The consumption of raw or 
ill-cooked fish is relatively scarce in these areas 
and should partly explain this fact. However, 
the epidemiology of the infection as a zoonosis 
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■cannot be fully understood till the fish inter¬ 
mediate host is determined and its. role as a 
food fish investigated thoroughly. 

Grateful acknowledgement is made of the 
facilities given by the Dean, Madras Veterinary 
College, for the work which formed part of a 
thesis for the M.V.Sc. Degree of the University 
of Madras, submitted by the first author. 
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On Bacopa floribuada Wettst. 


ON BACOPA FLORIBUNDA (R. Br.) WETTST.-A LITTLE KNOWN FLOWERING 

PLANT IN THE INDIAN FLORA 

T. RAJAGOPAL and N. RAMAYYA 
Department of Botany, Osmania University, Hyderabad-? (A.P.), India 


nACOPA FLORIBUNDA (R. Br.) Wettst. 
^ (Scrophulariace^), which is other¬ 
wise known from Africa, Java and Aus¬ 
tralia, has been so far recorded only 
from S. Kanara, Nellore, Chingleput in 
India.-’'*^ Cooke^ doubted its occurrence 
in the erstwhile Bombay State, whereas 
Santapau4 records it from the same State with¬ 
out citing a locality. Besides these few reports, 
the present authors are not aware of its record 
from any other place in India. The plant has 
been recently collected by us from Hyderabad, 
which is obviously significant. Since the sjpe- 
cies has so far been neither fully described nor 
illustrated in the Indian floras, it was felt to 
fill this gap. The pres'ent paper also includes 
a detailed account of the various types of tri- 
chomes occurring on the different parts, of the 
species and also the epidermal features of its 


leaf, due to their growing taxonomic impor¬ 
tance. 

Bacopa flmibunda (R. Br.) Wettst. in Eng. 
Prn. Pfam, 4 (3 b): 77, 1895; Pennell, 
Proc. Acad. Nat. Sci. Philad., 98: 92, 

1943 ; Santapau, J. Bombay Nat. Hist. Soc., 
49 : 43, 1950. 

Herpestis floribunda R.Br. Prodr., 442, 
1810; Hook.f., F.B.I., 4 : 273, 1884. 

Monniera floribunda Cooke, FI. Pres. Bom¬ 
bay, 2 : 286, 1904; Gamble, FI. Pres. 

Madras, 2 : 953, 1921. 

Erect herb, growing upto 10 cm (25 cm) high 
(Fig. 1). Stems obtusely four-angled, often 
branched, with glandular hairs which in her¬ 
barium sipecimens appear like bright dots. 
Leaves subsessile, 1-3 X 0*2-0-5 cm, opposite, 
lipear pr linear-lanceolate, acute, tapering at 
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202 On Bacopa ifloribunda (R. Br.) Wettst. 

base, entire ; lamina punctate due to the shining (Fig. 4), puberulous. Sepals unequal in size , 
glandular hairs (Fig. 3). Flowers nearly in the posterior largest, 5-6 X 4-5 mm, ovate 
the axil of every leaf, 1-3, often 2 in each axil oblong; the two lateral ones narrow, linear- 



FIGS, 1-29. Bacopa fioriiunda. Fig. 1. Habit (diagrammatic) showing meie branching. Fig. 2. A 
branch showing axillary flowers. Fig, 3. A leaf. Fig. 4. Calyx. Fig. 6. Corolla with stamens. 

Fig. 6. Gynoecium. Fig. 7. T.S. ovary. Fig. 8. Fruit showing apical dehiscence into four valves. 

Fig. 9. A seed. Figs. 10-12. Uniseriate conical hair showing gradual reduction into papillaj. 

Figs. 13-15. Uniseriate vesicular peltate hair: Fig. 13, L.S., Figs, 14 and 16. top view showing the 
breaking of the cuticular vesicle. Figs. 16-19. Uniseriate peltate hair: Fig. 16. L.S., 17-19. top view 
showing 4-8-celled condition of the head. Figs. 20-25. Uniseriate capitate hair: Figs. 21-23. transition 
towards conical hair; Figs. 20, 24 and 26. gradual reduction into papillae. Figs. 26-27. Abnormal 
forms between Figs. 20 and 10. Fig. 28. Adaxial leaf epidermis. Fig. 29. Abaxial leaf epidermis, 

body: cv^ cuticular vesicle; /, foot; h, head; stalk.) 

(Fig. 2). Pedicels 3-5 mm long. BracteoleS' lanceolate. Corolla white, 3-4mm long, upper 
subulate, just below the calyx, puberulous, lip with purple lines inside (Fig. 5). Stamens 
^-3 mm long. Calyx 5-fid upto the base 4, included, epipetalous, attached just above th^ 
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base, didynamous. Ovary ellipsoid, locales tw'o, 
each with numerous ovules (Fig. 7); style 
short with rounded and slightly bilobed s'tig- 
mas (Fig. 6). Fruit ellipsoid, dehiscing at the 
top into four valves (Fig. 8). Seeds nume¬ 
rous, small, obovate, brown to black with reti¬ 
culate ridges, about 0*5 mm long (Fig. 9). 

Trichomes 

1. Uniseriate vesicular peltate hair : Foot : 
Unicellular, usually intruding beyond the epi¬ 
dermis. Stalk: Uniseriate, 1-2-celled ; cells 
broader than long; walls thin, contents trans¬ 
lucent. Head: Four-celled, circular in out¬ 
line as seen from above, glandular; cells 
juxtaposed, nearly isodiametrical, thin-walled ; 
contents dense. Cuticular vesicle thin, usually 
splitting from the centre towards the peri¬ 
phery. Distribution : Leaf, stem, pedicel, 
sepals, corolla and ovary (Figs. 13-15). 

2. Uniseriate peltate hair : As in the above 
but the foot not deeply intruded ; stalk usually 
1-celled; head usually 4-celled (occasionally 
upto 10-celled), glandular, without a cuticular 
vesicle. Distribution : As that of the above 
(Figs. 16-19). 

3. Uniseriate conical hair: Foot: Usually 

1-celled. Body : 1-3-celled, tapering above ; 

cells usually longer than broad. Walls thick¬ 
ened, surface with cuticular ridges; contents 
translucent. Distribution : Leaf, stem, pedicel, 
bracteoles and sepals (Figs. 10, 11). 

4. Uniseriate capitate hair: Foot: Usually 

1-celled. Stalk : Uniseriate 1-3-celled, taper¬ 
ing above ; cells longer than broad ; walls thin, 
smooth ; contents translucent, but the termi¬ 
nal cell may be with relatively dense contents. 
Head: Spherical, 1-celled, glandular; wall 

thin, smooth; contents usually dense or thin¬ 
ner (on corolla). Distribution: Sepals, corolla 
(Figs. 20-25). 

Variations in Trichomes 

The uniseriate conical hairs become progres¬ 
sively shortened and appear like short unicel¬ 
lular papillae on the sepals (Fig. 10-12). 
Besides they also merge, on the sepals, into- 
uniseriate capitate hairsj through intermediate 
forms as shown in Figs. 22, 23. 

The uniseriate capitate hair also shows varia¬ 
tion on the sepals due to reduction and appears 
like short unicellular papillae (Figs. 20, 24, 
25); at this stage the papillate forms of both 
the uniseriate conical hair and the uniseriate 
capitate hair become indistinguishable. 


Both the above hair types are also charac¬ 
terised by yet another variation on the sepals. 
In either case, occasionally structuraO. aberra¬ 
tions occur and. are represented by bizarre forms 
asl shown in Figs. 26, 27. 

Foliar Epidermis 

Stomata : Predominantly anomocytic, some 
anisocytic, few with three equal subsidiary 
cells. Few stomata contiguous along sides, 
some with one or both the guard cells abort¬ 
ed. Distribution : Irregular, bifacial. Frequency 
per square millimetre: adaxial 25-100, ave¬ 
rage 60; abaxial 100-175, average 130 
(Figs. 28, 29). 

Epidermal cells : Polygonal, surface smooth ; 
cells of the adaxial side with straight to curved 
walls (Fig. 28), of the abaxial side with wavy 
to sinuate wallsi; sinuses U-shaped (Fig. 29). 

Trichomes : 1-3 trichome types described 

above present on both the surfaces (Figs. 10, 
13, 16). 

Ecology and Distribution 

Growing along with Drosera hurmanni, 
D. indica, Rotala illecebraides, Xyris sp., Utri^ 
cwlaria spp., grasses and sedges, in marshy 
spots. Flowers and fruits : N'ovember to 
January. 

India: Nellore, Chingleput, S. Canara and 
Hyderabad (Thumailla kunta, Rajagopal 650, 
deposited at Herbarium Bot. Dept., Osmania 
University, Hyderabad). Tropical Africa, Aus¬ 
tralia and Java. 

In the light of the habitat conditions in which 
the species has been presently collected, the 
authors consider that it may really be wide¬ 
spread in distribution in India, but it should 
be looked for in habitats where the above- 
mentioned associate species occur. Paucity of 
its previous record might thus be due to its 
preference to a specialised habitat and also its 
insignificant size. 
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LETTERS TO THE EDITOR 


ON THE RAYLEIGH’S FLOW PAST AN 
INFINITE POROUS PLATE 

In discussing the Rayleigh’s flow’ past an 
infinite flat plate in the presence of a transverse 
magnetic field, we assumed the fluid to be 
a weakly conducting one, enabling us; to 
neglect the induced magnetic field. This case 
corresponds to the magnetic Prandtl number 
Pj^=; O. We now remove this restriction ; but 
assume =r 1. In this case it is interesting 
. to note that the hydromagnetic equations^ 
become uncoupled by means of a simple sub¬ 
stitution. The equations governing the 
Rayleigh’s flow we studied earlier, are 


bu _ u /^Hq bhx 

S ^ by^ p by * 

_ -ct 4. JL 
bt ^ byiia by^ ' 


( 1 ) 

( 2 ) 


The initial and boundary conditions are 
t < 0: u = ^ 0 for y > 0, 

t > 0- u = Uo, = 0 for y = 0, 
u, hx are finite for y -^oo. 

Using the dimensionless variables 


Uo’ 




yUo 


r=.'P±J,^=h 

V Ho 


and the substitutions 


( 3 ) 

(4) 


^ ^ ^ ~'r aip, X == - <4, (5) 

wherein a is the Hartmann number’ and 
Prandtl number is taken to be unity, 


the equations (1) and (2) are 

uncoupled 

into 

two differential equations in | 

and X 









(6) 


, <)■ X 






( 7 ) 


The conditions on '<: are 


^ (0, 7?j = 0, ^ (t, 0) == 1, f (t, ooj <oo 

(8) 

Solving (6) subject to (8) by the Laplace 
transform technique, we get 


6 = 


^ cosh ^ erfc 

^ ^ L i2yr 



+ e - erfc 


6 


Va 


— - tanh ^ 
2 


( ^ _ «yj] 1 

l2v> 2 -J’ 


( 9 ) 

(lOJ 


The broken (or continuous) lines in Fig. 1 
represent the non-dimensional velocity profile 
(9 versus v, when the induced magnetic field is 
neglected (or not neglected). A study of the 
fiigure and calculations for various values of 



FfG. 1. Plots of ^ and ip versus ij at t= 1 for a = l. 

a, show that the velocity at any point of the 
fluid gets increased when the induced magnetic 
field is taken into consideration. The induced 
magnetic field is also shown in Fig. 1. 

The effect of a uniform suction at the plate 
can be included in the above analysis. 

Dept, of Applied V. Vidyanidhi. 

Mathematics, V. V. Ramana Rao. 

Andhra University, 

Waltair, November 19, 19fl9. 


1. Vidj-anidhi, V. and Ramana Rao, V. V. Curr. Sci 
1968, 37, 427. 

•2. Sutton, G. W. and Sherman. A., Engineering 
Magnetokydrcdynivdc, McGraw-Hill, 1966, p. 361. 


FORCE FIELD. MEAN SQUARE 
AMPLITUDES OF VIBRATION 
AND CORIOLIS COUPLING 
COEFFICIENTS OF SULPHUR 
MONOHALIDES 
Abstract 

On the basis of general valence force field a 
set of force constants has been obtained for S2CL 
and S2Br2i-Generalised mean square amplitudes of 
vibration for both bonded and non-bonded atom 
pairs and the Coriolis coupling coefficients have 
also been evaluated. The significance of the values 
obtained has also been discussed. 

Spectroscopic study of sulphur monohalides 
dates back from 1930's. But the structure of 
these molecules was established to be that o£ 
the right angle model of HoOo with C.> sym¬ 
metry only in 1958, from an electron diffraction 
Study of them by E. Hirota.i He reassigned 
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the frequencies of sulphur monochloride and 
monobromide and. carried out a normal co¬ 
ordinate analysis on the basis of Urey-Bradley 
force field. Recently, the infrared spectrum of 
S 9 Bro - and infrared and Raman Spectra of 
SoClo have been reinvestigated and new 
assignments have been given. In the present 
investigation the force constants of SoBr^ and 
S^Clo have been determined (Table I) on the 
basis of general valence force field using F-G 
matrix method.The internal co-ordinates 
employed in the construction of the symmetry 
co-ordinates are as shown in Fig. 1. The struc¬ 
tural parameters used are taken from Refer¬ 
ence 1. 

Table I 

Values of force constants (md/A) 

Force constants S2CI2 SaBr^ 



2-50 

2-50 

fr 

1-09 

1-43 

fa 

0*28 

0-26 


0*05 

0-04 

L 

0*12 

0-12 

frr 

0-12 

-O-U 

faa 

0-02 

0-02 

f ra 

0-08 

0-08 

fra 

-O'Ol 

0*01 


Generalised mean square amplitudes of 
vibration of both bonded and non- 
bonded atom pairs are also computed'"* 
and are given in Table II. In sul¬ 
phur monohalides Jahn’s rule^* permits A X B 
coriolis coupling corresponding to and 
These coriolis coupling coefficients are deter¬ 
mined" and the values are given in Table III. 

The values of most of the force constants in 
the present investigation of SoBr^ agree with 
the values of Bradley et al.- Two more inter¬ 
action constants m — 0-14 md/A and faa'^ 
0 • 02 md/A are found to be significant. 

The calculated values of the parallel mean 
amplitudes of vibration of the bonded and non- 
bonded atom pairs in and SoBr^ are com¬ 

pared with those obtained from electron dif¬ 
fraction! in Table IV. The agreement is fairly 
good, except for Br. . . .Br pair, indicating the 
set of force constants selected to be the most 
probable one. For Br....Br atom pair the 
electron diffraction value is only a rough esti¬ 
mate. The discrepancy may also be due to the 
decomposition of sulphur monobromide into 
sulphur and bromine and the resulting con¬ 
tamination of sulphur monobromide with bro¬ 
mine. 


Table II 

Generalised mean square amplitudes of vibration (10 ■> A-.) 


Molecule 

Atom pair 

Distance 

A 

Parallel 

vibration 

SaCl, 

S — Cl 

2-07 

28-71 


S — S 

1-97 

24-34 


S ... Cl 

3-25 

77-90 


Cl...Cl 

4-12 

255-80 

SaBra 

S — Br 

2-24 

35-68 


s — s 

1-98 

24-16 


S ...Br 

3-35 

85-80 


Br... Br 

4-26 

296-30 


Perpendicular vibration Mean cross products 


(A*)- 

(Ayj" 

(A=-A*) 

(As-A)') 

(A^-Ay) 

56-96 

146-10 

-4-00 

- 1-74 

49-85 

42-15 

70-07 

0 

6-73 

0 

32-85 

96*94 

-4-97 

-17-18 

46-38 

7-97 

28-81 

0 

-43-32 

0 

57-30 

176-00 

-2-87 

— 0-44 

69-06 

54-32 

97.98 

0 

5-93 

0 

46-71 

114-80 

2-97 

-21-37 

56-64 

4-21 

11-22 

0 

-41-97 

0 


Table III 


Table IV 


Coriolis coupling coefficients 


Mean amplitudes of vibreution 





S 2 CI 2 

S2Br2 


S 2 CI 2 

S2Br2 

u, 5 

"0-0434 

-0*0566 

^i> 5 

-0-5643 

-0-7231 

j2» 5 

-0-0740 

-0-2017 

^2, 5 

-0-2262 

-0-0556 

»3» 5 

0*6120 

0-7764 

^3 5 

0-1322 

0-0291 

5 

0-7139 

0-5619 

^4, 5 

-0-3509 

-0-2324 

»l9 6 

-0*0266 

0-0241 

Cl, 6 

0-7117 

0-6322 

»2» 6 

0-3868 

0-6136 

C2, 6 

-0-1414 

-0-4977 

>Si 6 

-0*3747 

-0*1666 

C3, 6 

-0-1340 

-0-3063 

»4> 6 

0-1049 

0-2568 

C4, 6 

-0-5104 

-0-4625 


Molecules 

Atom 

pair 

Calculated 

A 

Observed 

1 

S 2 CI 2 

S — Cl 

0-054 

0-06 + 0-01 


S — S 

0-049 

0-06 + 0-03 


S... Cl 

0-088 

0-08 + 0-02 


Cl... Cl 

0-160 

0*14+0*07 

S2Br2 

S — Br 

0-060 

0-0‘+0-016 


S — S 

0-049 

0-06 (assumed) 


S ... Br 

0-093 

0-09+0-02 


Br. ..Br 

0-173 

0-31 C ^ ) 
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The fj. force constant is found to be decreas¬ 
ing with the higher halogen substitution where¬ 
as the corresponding parallel mean amplitude 
increases. 

In the puckered rings of Sg and Sq molecules 
each sulphur atom uses approximately sp3 
hybridised tetrahedrally arranged orbitals. The 
S-S-S angles in Sg and Sq are 108° and 102*2° 
which are close to the S-S-Cl angle of 107 
in S.CL> and the S-S-Br angle of 105° in SoBro. 
The "presence of lone pair electrons effect a 
decrease in bond angles from the tetrahedral 
value. The value of 2*5md/A has been obtain¬ 
ed for the S-S force constant in both the 
molecules. This value agrees^ well with the 
values of 2-37 md/A and 2*40 md/A in Sg^ and 
The S-S-Y bending force constant in 
S.->Clo and S^Br^ has values 0*28 md/A and 
0*"26W/A and l;hey are in order with, the 
values of bending force constant 0*234 md/A 
and 0*242 md/A estimated for Sg and S^.. This 
confirms that in S^,y 2 molecules each sulphur 
atom uses approximately sp^ hybridised orbi¬ 
tals and the angular arrangement is similar to 
the puckered rings in Sg and Sq. 

The lengths of S-S bond in SoCU and S^Br^ 
are 1-97 A and 1*98 A and in Sg and are 
2*060 A and 2*057 A.^ There is a small con¬ 
traction in the length of S-S bond which is in 
agreement with the fact that when an electro¬ 
negative atom is substituted the adjacent bond 
is shortened.i<> But a i^ignificant increase in the 
S-S force constant is not obtained in SoCh and 
SoBro. 



Fig. 1. Molecular geometry and internal co-ordinates. 

We thank Prof. K. Venkateswarlu for his 
kind interest in the progress of the work. One 
of us (V. U, N.) is grateful to the C.S.I.R,, 
New Delhi, for the award of a Junior Research 
Fellowship. 

Dept, of Physics, V. Unnikrishnan Nayar. 

Kerala University G. Aruldhas. 

Centre, Emakulam, 

Kerala, November 17, 1969, 


1. Hirota, E., Bu//, Soc. Japan, 1958, 31, 130 

2. Bradley, E. B., Bonnet, C. R. and Jones, E. A., 

Spectrochim. Acta, 1965, 21, 1605. 

3. —, Mathur, M. S. and Frenzel, C. A., J. Cketn. 

Phys. 1967, 47, 4325. 

4. Wilson, E.B., Jr., 1939, 7, 1047. 

5. Morino, Y. and Hirota, E,, Ibid,, 1956, 23, 737. 

6. Jahn, H. A., Phys^Rtv,, 1939, 56, 680. 

7. Meal, J. H. and Polo, S. R., /. Chem, Phys,, 1956, 

24, 1119. 

8. Scott, D. W., McCullough, J. P. and Kruse, E. H., 

J, Mol. Spectry, 1964, 13, 313. 

9. Berkowiz, J., Chuplca, W. A., Bromels, E. and 

Belford, R. L., /. Chem. Phys. 1967, 47, 4320. 

10. Bent, H. A., Ibid., 1960, 33, 1269. 


USE OF PLATINUM WARE IN 
THERMOGRAPHY 

The thermal behaviour of most substances will 
differ very little with respect to the type of 
containers commonly used, namely, sintered 
alumina and platinum ware. However, we wish 
to point out that platinum, in cases where it 
cam exhibit its catalytic activity, may modify 
to an appreciable extent the thermal charac¬ 
teristics of a system and this should be taken 
into account in the interpretation of the ther¬ 
mal data. As an illustration, we report our ob¬ 
servations on the dependence of the thermo- 
gravimetric behaviour of zinc sulphide in air 
on the type of container used. 

Exactly 0 * 5 g samples of finely powdered 
(— 200 mesh) pure zinc sulphide were heated 
in alumina or platinum crucibles at a linear 
rate of 6° per minute in air from ambient tem¬ 
perature to 1,100° C. The dimensions of both 
types of crucibles were : height 21 mm, dia¬ 
meter at top 16-17 mm and at bottom 8-9 mm. 
The weight versus temperature recordings were 
rr^ade using a Stanton Model HT-SM recording 
thermobalance. In Fig. 1 are plotted the varia¬ 
tion of weight per cent of material in the cru¬ 
cible (calculated with respect to the amount 



FIG. 1. Thermogram of ZnS in air. (A) Alumina 
crucible; (B) Platinum crucible. 
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of zinc sulphide taken) with temperature. To 
aid in the interpretation of the results, the 
thermogravimetric runs were interrupted in 
many experiments at desired temperatures and 
the materials in the crucibles were identified 
by chemical and X-ray methods. It could be 
seen that the thermograms as obtained in the 
two types of crucibles differ greatly. When 
alumina cruciblesi were used, there was con¬ 
tinuous decrease in weight of material from 
about 450° to 1,100° C; examination of the 
material in the range 500-1,000° showed it to 
be comprised predominantly of zinc sulphide 
and zinc oxide, with the latter increasing in 
proportion with increase in temperature. Only 
very small amounts of zinc sulphate (maximum 
of about 1 %) were found, which were deter¬ 
mined by treating the sample with known 
amount of excess barium chloride, and the un¬ 
consumed barium chloride was titrated with 
EDTA using Solochrome Black T as indicator.^ 
In contrast to the behaviour in alumina cruci¬ 
bles, when platinum crucibles were used there 
was a significant increase in the weight of 
material with respect to amount of zinc sul¬ 
phide taken in the temperature range 400- 
780°, featured by a maximum at about 620° ; 
in addition to zinc sulphide and zinc oxide, 
large amounts of zinc sulphate (maximum about 
20 % by weight at 620°) were found to be pre¬ 
sent in this temperature range. Beyond 780°, 
the percentage of ZnO increased at the expense 
of both ZnS and ZnS 04 and as in the experi¬ 
ments done using alumina crucibles, at 1 , 100 °, 
the final product wasi pure ZnO. 

The results obtained could be explained as 
follows : the formation of zinc oxide on heat¬ 
ing the sulphide in air occurs via the scheme 
of reactions : 


ZnS +|Oa->ZnO 1- SO 2 

( 1 ) 

SOH-^Oa^SO, 

( 2 ) 

ZtiO ~i~ SO 3 —>znS 04 

(at moderate temperatures) 

(3) 

ZnS + ZnSOi-> 2 ZnO -1- 2 SO 2 

(4) 


and 

ZnSOi-^ ZnO + SO 3 

(at higher temperature via formation 
of the phase ZnO*2 ZnSO 4 ) (5) 

When alumina crucibles are used, the forma¬ 
tion of SO 3 via ( 2 ) is very limited but when 
platinum crucibles are used, reaction ( 2 ) is 
catalysed by the platinum surface and the for¬ 
mation of SO 3 and hence of zinc sulphate is 
extensive, This changes the thermogram • pf thp 


system as seen in Fig. 1 . The catalytic acti¬ 
vity of platinum could also affect the thermo¬ 
graphs of some systems) studied by other 
thermoanalytical techniques. Thus, Liptay 
et ah- have reported that use of platinum hold¬ 
ers in the differential thermal analysis of 
ammonium compounds!, such as MgNH^PO,.. 
6 H^, 0 , caused difficulties due to the platinum 
catalysed oxidation of ammonia by air. 

Dept, of Chemistry, M. Ramakrishna Udupa. 
Indian Inst, of Tech., G. Aravamudan. 
Madras-36, November 12 , 1969. 
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Set. Insts., 1968, 15, 31. 


THE CHEMICAL, CONSTITUENTS OF 
THE OIL FROM THE FRUIT OF 
SEMECARPUS ANACARDIUM 

The marking nut (Semecarpus anacardium 
Linn.) is well known for its vesiceant liquid 
which causes severe burns and allergic oedema 
in exposed parts such as face and hands. 
Nevertheless, the marking nut finds frequent 
application in Indian medicine in the treat¬ 
ment of gout, rheumatic pains and other ail¬ 
ments. It is even reported in recent years as 
an anti-cancer drug. Pillay and Siddiqui^ iso¬ 
lated a phenolic liquid which they named 
bhilawanol and regarded it as a catechol deri¬ 
vative with C 15 H 27 chain (I). 

During a reinvestigation of this nut, the un¬ 
stable phenolic oil was completely methylated 
with dimethyl sulphate and potassium carbo¬ 
nate in acetone medium. Methylation with diazo¬ 
methane yielded only partially methylated oil. 
The methylated oil distilled under vacuum 
(Fraction A: B.P. 156°/2-3 X 10-*^ mm. ; Frac¬ 
tion B B.P. 188-90°/2*3 X lO-^^mm.). Both 
these fractions showed three to four spots on 
T.L.C. (silicagel impregnated with silver nitrate ; 
solvent: benzene: n-hexane (1 : 1). The 
Iodine value of the crude methyl ether (B.P. 
196--8°/l mm.) suggested three double bonds of 
an overall unsaturation. The mass! spectrum of 
this methylated oil (B. P. 196-98°/! mm.) gave 
evidence for four molecular ion peaks at M+ 
344, 346, 356 and 358, of which the maijor peak 
is at M+ 346 confirmed by G.L.C. on a PEGH 
column using nitrogen. 

Effective separation of this mixture was 
achieved on silicagel impregnated with 30% 
silver nitrate. Elution with Benzene : n- 
hexane (1:3) afforded colourless oil (Frac¬ 
tion I; B.P, 205°/lmm.; yield: 70%). The' 








208 Letters to 

remainder gave two fractions (Fractions II 
and III) in equal proportion (about 10%). 

Fraction I (Structure II) was oxidised with 
neutral permanganate and the products sepa¬ 
rated by steam distillation. The steam volatile 
acid was: identified to be n-heptanoic acid (V). 
The non-volatile acid was a liquid aromatic 
acid isolated as its methyl ester (B.P. 182- 
84 VI*5 mm.) (IV). 

Ozonolysis of Fraction I (II) was carried 
out for 14 hours, and the non-volatile oil frac¬ 
tion w^as oxidised by passing a current of air. 
From the resulting mixture a small quantity 
of azelaic acid was secured, identified by com¬ 
parison with an authentic sample (m.m.p. and 
N.M.R.). 

The structure of the non-volatile aromatic 
acid was established as 8- (3 : 4-dlmethoxy- 
phenyl)-octanoic acid (III) by a study of 
N.M.R. and Mass spectra of its methyl ester 
(IV). In the mass spectrum, the mass peak 
at 294 clearly confirms the molecular for¬ 
mula CiyHo^O^. The fragmentation peaks at m/e 
151, 136 and 121 are assignable to the frag¬ 
ments shown below. The ratio of the two 
peaks at 151/152 is about 1 : 2 and similar to 
that for an unsubstituted alkylbenzene indi¬ 
cating that there is some meta-stabilisation of 
m/e 152.2 This larger ratio is supported only 
when the methoxyls are placed at 3:4-; the 
??ieta-methoxyls make the peak m/e 152 larger 
and hence the ratio would be smaller than 
one. The mass spectrum, therefore, excludes 
the meta-methoxyls and confirms the structure 
IV for the methyl ester. 


o«. 



n, 

E, RscHj 


E Oj ^coom 

-> steam NON-VOuAT ILE FBArTifiM f. I, , ^ 

o7iOAT 10(5 

COOH 

2T 

The N.M.R. spectrum also confirms the struc¬ 
ture IV for the ester ; the two signals at '^6*26 
and 6*2 relate to 3 : 4-methoxyls: and the re¬ 
maining three aromatic protons appear as two 
ortho-coupled protons = 9' cpsi) and two 
meta-coupled protons (= 3 cps). 
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Thus the two oxidation products, 8- (3 : 4- 
dimethoxyphenyl)-octanoic acid (III) and 
7 i-heptanoic acid (V) suggest that the Frac¬ 
tion I might have the structure II (M^' 346, 
with double bond between and 
Cy. Its fragmentation pattern is similar to that 
of the methyl ester (IV). The three peaks at 
m/e 151, 136 and 121 arise out of the aromatic 
portion. The N.M.R. spectrum also confirms 
the structure II, for fraction I, which is thus, 
penta dec-A'^-amyl (3,4 dimethoxy) benzene. 
It has; one methyl group at r 9-17(T). The olefi- 
nic protons occur as a triplet (r4'65--4*73-- 
4-82). The signals of aromatic protons coin¬ 
cide exactly with those of methyl ester (IV). 

Finally, the origin of azelaic acid (VI) re¬ 
mains to be explained. It may be that the ben¬ 
zene ring system is getting decomposed through 
its ozonide and azelaic acid is possible only if 
the double bond isJ situated at 8-9 position, 
thus indirectly confirming the structure II for 
Fraction I. 

The N.M.R. spectrum of Fraction II (M 
344) differed significantly from Fraction I 
(II). The olefinic protons (triplet; r 4-52- 
4*6-4-69 ; J =: 17 cps) integrate for 4 trans- 
coupled olefinic protons and suggest two dou¬ 
ble bonds in this fraction. The methyl signal 
is centred around 7-9-11 (T) and the aromatic 
methoxyls (rfi-lS and 6-15) and the aromatic 
protons are exactly similar to those of Frac¬ 
tion I (II). 

Many of the well-known properties of mark¬ 
ing nut oils are easily explainable by the cate¬ 
chol half and lipoid-soluble chain. During 
exposure to air, the catechol ring might be 
oxidised to an orthoquinone which might im¬ 
part the dark colour and also encourage poly¬ 
merisation. The vesiccant nature and the in¬ 
delible pigmentation may be closely connected 
with the rapid formation of the orthoquinonoid 
intermediate. The absorption of the oil by the 
skin is obviously due to the lipoid-soluble C^r, 
chain. 

We are greatly indebted to the Indian Coun¬ 
cil of Medical Research, New Delhi, for finan¬ 
cing the investigation, and to Dr. R. T. Brown, 
Manchester University, for N.M.R. and Mass 
spectra recorded in this investigation. 

Dept, of Chemistry, N. S. Prakasa Rao. 
Andhra University, L. Ramachandra Row. 
Waltair, November 20, 1969. 
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DETERMINATION 0_F XANTHATES 

AND DITHIOCARBAMATES WITH 
POTASSIUM lODATE 

Xanthates and dithiocarbamates are impor¬ 
tant sulphur compounds having wide applica¬ 
tions. The former are used as collectors in oil 
flotation of ores, in rayon industry, etc., while 
the latter find application as vulcanisation 
accelerators, fungicides^ etc. Their determina¬ 
tion is, therefore, of much interest. Oxidimetric 
methods employing chloramine-T have been 
developed for xanthates ^ and dithiocarbamates.- 
In this communication, analytical procedures 
are described for these compounds using a more 
common oxidant, potassium iodate. 

Reagents : B.D.H. AnalaR potassium iodate 
was employed. Standard solutions were pre-' 
pared by dissolving a known amount in water. 
Potassium ethylxanthate (Reidel de Haen) and 
sodium diethyldithiocarbamate (BDH AnalaE) 
v’^'ere used to prepare their standard solutions 
and their .strengths were checked by the chlor- 
amine-T procedures JOther I'eagents used 
were all of analytical reagent grade. 

Procedure : The oxidations were carried out 
under a variety of conditions. It was found 
that oxidation in an acidic or alkaline medium 
was not satisfactory at room temperature. 
However, excellent results were obtained at 
higher temperatures. The recommended pro¬ 
cedure is given below. 

Measured aliquota (25 ml.) of potassium 
iodate solutions were pipetted into stoppered 
500 ml. conical flasks and made alkaline with 
5 ml. 5 N sodium hydroxide. Into this, measur¬ 
ed aliquots of the standard xanthate (or dithio- 
carbamate) solution were added. The solution 
was boiled for half-an-hour. After cooling to 
room temperature, the unconsumed iodate was 
icdomeh'’ically estimated as usual. Blanks were 
run concurrently ; no blank corrections, how¬ 
ever, were necessary. 

Typical results> are presented in Table I. It 
may be seen that 14 equivalents of the oxidant 
are consumed per mole of the xanthate asf 
well as the dithiocarbamate. This agrees with, 
the following oxidation schemes : 

S 

11 - 

RO - C - S + 18 OH~>- 
O 

ROH + HC - O -h 2 SO 4 -' + 8 H 2 O + 14 e 

S 

If - 

R 2 N - C - S + 18 0H-> 

O 

R 2 NH + H - C -b A 2 SO/- -f 8 H 2 O 4- 14e 
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Table 1 

Determination of xanthate und dithiocarbamate 
with potassium iodate 


Substance 

Milli¬ 

moles 

of 

substance 

taken 

Milli- 

equivalents 

of 

KIO3 

consumed 

No. of 
mole 

equivalents 

of KIO 3 

‘consumed 
per mole 
of 

substance 

1 l^otassium ethyl 

0-1212 

1*697 

14-01 

xanthate 




2 

0-0969G 

1*358 

14-01 

3 

0*1697 

2-369 

13-96 

4 

0-07272 

1*020 

14-03 

5 Sodium diethyl¬ 

0-1086 

1-530 

14-09 

dithiocarba¬ 




mate 




6 

0-1629 

2-280 

14-00 

7 

0-1901 

2-661 

14-00 

3 

0-1358 

1-901 

14-00 


Separate experiments showed that formic 
acid and formates are not oxidised by potas¬ 
sium iodate under the present experimental 
conditions. 

Univ. Dept, of B. Gopalakrishnani Nair. 

Chem., C. G. Ramachandran Nair. 

Kerala University, 

Trivandrum-1, November 17, 1969. 
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OCCURRENCE OF 2 -ACETYL-l- 
NAPHTHOL IN THE STEM-BARK 
OF RHODODENDRON GRANDE 

In the past decade a number of acetyl-naph- 
thols free or combined have been isolated from 
natural sources. 2-Acctyl-naphthalene-l, 8 - 
diol was isolated from the bark of R. frangula.'^ 
2-Acetyl-3-methylinaphthialene'-l, 8 -diol w'as 
isolated under the name nepodin from the roots 
of Rumex japonicus- and the roots of Ru7nex 
m.opalcnsis’''’ and under the name musizin from 
the heartwood of Mcesopsis eminii,-^ its 8-0- 
rutinoside from the leaves of Dianella Icevis^* 
and 8-0-glucoside from the leaves of Rumex 
•obtusifoliusA Torachrysone obtained from the 
seeds of Cassia torn has been found to have 
the structure 2-acetyl-3-methyl-6-methoxy— 
naphthalene-1, 8 -diol.'^ We report herein the 
isolation of a simple member of this group 
from the stem-bark of Rhododendron grande 
Wight, (family : Ericaceae). 
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The petroleum ether extract of the bark 
during progressive concentration yielded solid 
fractions which were made up of neutral and 
acidic components. The combined solid frac¬ 
tions were taken in a large volume of ether- 
benzene and washed with dilute sodium 
hydroxide. The solid that separated at the' 
interphase was separated and marked (A), tne 
neutral fraction remaining in solution in the 
organic phase marked (B) and a phenolic 
fraction obtained by the neutralisation of the 
filtered alkaline solution marked (C). 

The identity of (A), m.p. 280-82°, with ursolic 
acid was proved by its colour reactions and 
by the preparation of its acetate, m.p. 281-83°, 
[*] + 64*0° (chloroform) and methyl acetyl- 

ursolate, m.p. 247-48°, + 58*0° (chloro¬ 

form) and direct comparison of these substances 
with authentic samples (m.m.p., TLC and IR). 
The identity of (B), m.p. 202-03°, 02-0° 

(chloroform) with campanulin was proved by 
its colour reactions, isomerisation to campa- 
nulol, m.p. 241-43°, [a] — 38*8° (chloroform) 

and direct comparison with authentic samples 
(m.m.p., TLC and IR), 

The phenolic compound (C), long pale 
yellow needles from acetone or alcohol, m.p. 
102-04°, had the molecular formula 
(M+186). It gave a monoacetate, m.p. 94-95° 
and a monomethyl ether, m.p. 54-56° with 
dimethyl sulphate and K^>CO.j in acetone, and 
a mono 2 : 4-dinitrophenylhydrazone. It gave 
a strong green ferric colouration. The parent 
substance showed a chelated carbonyl absorp¬ 
tion at 1624 cm.'-i but its acetate showed normal 
carbonyl absorption at 1679 cm."^ (besides two 
bands at 1764 and 1274 cm.“^ due to ) C=0 
and C-O-C stretching vibrations respectively 
of the phenolic acetate). These observations: 
indicated chelation between the OH and C—O 
groups. The parent compound answered the 
iodoform reaction. On zinc dust distillation it 
yielded naphthalene (m.p., m.m.p. and UV) and 
on oxidation with KMnO^ in acetone it gave 
phthalic acid (m.p., m.m..p. and TLC) which 
on sublimation gave phthalic anhydride (m.p., 
m.m.p., IR and fluorescein reaction). All 
these data indicated that the parent compound 
was a naphthalene derivative in which one ring 
carried, no substituents and the hydroxyl and 
acetyl groups occupied ortho-positions in the 
other ring. Three structures are possible for 
such a compound, namely, 2-acetyl-1-naphthol, 

1 -acetyl-2-naphthol or 2-acetyl-3-naphthol. A 
comparison of the m.p.s. of these three com¬ 
pounds (which have been known earlier as 
synthetic substances) with the m.p. of the com¬ 


pound under study showed that the substance 
isolated from R. grande is 2-acetyl-1-naphthol. 
The identity was proved by direct comparison 
with a synthetic specimen (m.m.p., TLC and 
IR). 

The authors are grateful to Professor T. R. 
Seshadri for his interest. 

Dept, of Chemistry, S. Ranigaswami. 

University of Delhi, P, Venkateswarlu. 

Delhi-7, November 25, 1969. 
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STUDIES ON THE MOLYBDENUM (V)- 
KOJIC ACID COMPLEX 

In continuation of our earlier work^ on 
molybdenum (Vl)-kojic acid complexes, we 
have now investigated the molybdenum (V)- 
kojic acid complexes!. 

A yellow product is obtained when molyb¬ 
denum (V) and kojic acid are mixed in solu¬ 
tions, the intensity of the colour being maxi¬ 
mum in 3*5 to 4-0 N hydrochloric acid medium. 
The yellow product can be best extracted into 
60% n-butanol in benzene. Maximum absor¬ 
bance is observed only when the reagent con¬ 
centration is about 90 times that of molyb¬ 
denum. The colour is stable for about one 
hour in aqueous medium and six hours in non- 
aqueous phase. A single equilibration for one 
minute with 60% n-butanol in benzene 
recovers only 62% of molybdenum. The com¬ 
plex both in the aqueous and non-aqiieous 
phases! exhibits two absorption maxima, at 
360 m/^ and 395 The molar absorptivities 

are found to be 550 in aqueous phase and 1266 
in the organic phase at 395 m^. Spectrophoto- 
metric evidence shows that both in aqueous 
and non-aqueous phases! the complex has 
molybdenum and kojic acid in 1 : 1 ratio. In 
the organic phase two molecules of n-butanol 
are found to be associated with each complex 
species. . 
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One of us (K. V. R.) thanks the Council of 
Scientific and Industrial Restearch for the 
award of a Research Fellowship. 

Chemistry Department, V. Pandu Ranga Rao. 
A.U. Post-Graduate K, Venu Gopala Rao. 
Centre, 

Guntur-5, November 24, 1969. 


1 . Pandu Ranga Rao, V. and Venu Gopala Rao, K., 
Otrr. Sci., 1968, 37, 696. 


CATION EXCHANGE CAPACITY OF 
SPECIFIC GRAVITY SEPARATES OF 
SANDS AND SILTS OF BASALTIC 
REGUR SOILS 

In the course of a study on the genesis of 
basaltic regur soils of Malwa Plateau, Madhya 
Pradesh, it was found that the coarse fractions 
( > 2 yu.) contribute to the cation exchange 
capacity (C.E.C.) of the soils.i Study on a 
number of soil profiles of the reigaon has con¬ 
firmed the earlier findings and it is further 
observed that the contribution to the C.E.C. 
of the soils) is particularly significant in the 
fine sand and coarse silt fractions of the C- 
horizon than in the surface (Ap) horizon. Data 
on two typical soil profiles is presented in 
Table I. 


Petrological examination of this S.G. sepa¬ 
rate shewed that it is uniform and consists! of 
individual particles. Grim- reported a specific 
gravity range of 2-2 to 2-7 for montmorillo- 
nites. Birrel and GradweP^ attributed the high 
C.E.C. of the size separate (S.G. 2*2 to 2*3) 
of some of the lateritic soils of volcanic origin 
to the presence of amorphous “Palagonite”. 
X-ray analysis of the size separate (< 2-35) in 
the present study confirmed the separate to 
be crystalline, dominant in montmorillonite. 
Full details will be published elsewhere. 

Indian Agricultural K. V. S. Satyaniarayana. 

Research, Institute, R. P. Dhir. 

New Delhi-12, G. S. R. Krishna Murti. 

November 5, 1969. (Miss) Prem Jolly. 
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4. Jackson, M. L., Soil Chtmical Analysis, Prentice 

Hall of India Private Ltd., New Delhi, 1967, p. 66. 


Table I 


Cation exchange capacity''' of the soils and their size fractions 


Soil series 

Horizon 

Depth 


Cation exchange 

capacity fme/109 g) 


(cm) 

Soil 

Coarse sand 

Fine sand 

Coarse silt 

Fine silt 

Clay 

Baloda 

Ap 

0 - 10 

70-6 

8-1 ( 0-8)t 

10'9 ( 2-3) 

19-3 ( 3-1) 

64-9 (4-9) 

113-2 (88-G) 


C 

115-128 

41-6 

8-5 ( 3-6) 

12-9 (12-5) 

21-7 ( 9-4) 

44-7 (6-7) 

112-0 (C8-8) 

Kamliakheri .. 

Ap 

0- 13 

70-5 

8-2 ( 0-2) 

8-6 ( 3-3) 

15-6 (■ 4-0) 

35-2 (2-9) 

110-2 (89-6) 


C 

45- 58 

48-8 

12-4 (10-6) 

20-5 (20-3) 

41-2 (10-1) 

C2-6 (3-5) 

116-7 (55-6) 


* C.E.C. by the sodium acetate method of Jackson'*, 
contribution of the size fraction to the C.E.C. of the soil. 


The values in parentheses indicate the per cent 


To characterize the component responsible 
for the high C.E.C. values, the coarse silt and 
fine sand fractions of a profile of Kamliakheri 
series were subjected to specific gravity (S.G. 
2 * 86 ; 2-86-2-62; 2-62-2-50 ; 2-50-2-35 ; 

< 2*35) fractionation by bromoform-alcohol 
mixtures. Determination of the cation exchange 
capacities of these S.G. separates indicated 
that <2*35 S.G. separate has a C.E.C. of 80- 
90 me/100 g and contributes more than 60% to 
the C.E.C. of the whole fraction. The S.G. 
separate <2*35 is low in AP horizon and high 
in C-horizon. 


NITRIFICATION/MINERALIZATION OF 
UREA AS AFFECTED BY NITRIFICA¬ 
TION RETARDERS ‘N-SERVE’ AND ‘AM’ 

Since urea is planned to be the principal nitro¬ 
gen fertilizer in India, its. nitrification/mineral¬ 
ization as affected by nitrification, retarders ‘N- 
Serve’ [ 2 '-chloro -6 (trichloromethyl) pyridine] 
and ‘AM’ (2-amino, 4-chloro, 6 -methyl pyri¬ 
midine) was sjtudied in a laboratory experi¬ 
ment. Ten grams of an air-dry sandy clay- 
loam soil was transferred to 50 ml. test-tubes. 
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Nitrogen as urea solution with or without ‘N- 
Serve’ or 'AM’ and AM-fertilizer was applied 
at 100 ppm of soil. A no nitrogen control was 
included. ' N-Serve’ was applied in acetone 
solution at 1 and 2 ppm and ‘AM’ at 5 and 
10 ppm of soil. The test-tubes were covered 
with fine muslin cloth and incubated under 
laboratory, conditions (Min. temp. : 20° ± 1° C, 
Max. temp. : 36°±5°C) for 40 days at field 
capacity moisture or under water-logged con¬ 
ditions. Samples were analysed in duplicate 
for ammonium, nitrite and nitrate N at 10 days’ 
interval for those incubated at field capacity 
and at 20 days’ interval for water-logged soils. 

Nitrification rate (nitrates expressed as per 
cent of total mineral N) at field capacity mois¬ 
ture is presented in Fig. 1. Urea nitrified 



FIG. !• Nitrification of i:rea as affected by nitrification 
retarders. (Nitrogen app'itd 100 ppm.}. 

rapidly and after 20 days of incubation the 
nitrification rate was 94%. ‘N-Serve’ and ‘AM’ 
had D marked inhibitory effect • on nitrification, 
and even after 20 days the nitrification rate of 
urea treated with ‘N-Serve’ at 1 ppm and ‘AM’, 
at 5 ppm was only 72% and 74%, respectively. 
Increase in concentration of ‘N-Serve’ and ‘AM’ 
further retarded nitrification of urea. Nitrifi¬ 
cation retarders were effective even at the end 
cf the 40 days’ period to which the present 
£<tudies were restricted. After 40 days of incu-. 
bation, the nitrification rate of urea treated with 
‘N-Serve’ at 2 ppm and ‘AM’ at 10 ppm was 
78% and 76% respectively, as against 100% in 
case of urea. Lowest nitrification rate was re¬ 
corded with AM-fertilizer and after 40 days 
the nitrification rate was only 71%. 

Since under water-logged conditions nitrates, 
and nitrites are unstable, only ammonium N 
could be estimated in the samples incubated 
under these conditions. It is interesting to note 
(Table I) that ammonium N was higher when 


Table I 


Effect o-f nitrification 
tion of urea under 

retarders on 
water-logged 

mineraliza- 

conditions 


Period of incubation 

Treatment 

20 day 

s 40 days 


Ammonium N—ppm 


of oven-dry soil 

Control (no nitrogen) 

12 

13 

Urea 

79 

84 

Urea +‘N*Strvt* at 1 ppm 

85 

91 

Urea-1-‘N-Serve’at 2 ppm 

86 

96 

Urea-h 'AM’ at 5 ppm 

86 

93 

Urea-f’AM’ at lU ppm 

87 

94 

AM-fertilizer 

96 

94 


urea wasi treated with ‘N-Serve’ or ‘AM’ or 
when AM-fertilizer was used. Possibly some 
of the ammonium N produced on mineraliza¬ 
tion of urea was oxidized to nitrates and lost 
by denitrification and that this loss of N was 
prevented by nitrification retarders. There was 
no difference between two nitrification retard¬ 
ers and AM-fertilizer. 

Agronomy Division, G. B. Rajale. 

I.A.R.I., New Delhi-12, Rajendra Prasad. 

December 19, 1969. 


LACTIC DEHYDROGENASE ISOZYME 
IN AVIAN LEUKOSIS 
(MYELOBLASTOSIS) 

The elevation of Lactic Dehydrogenase (LDH) 
activity has been reported by several workers 
with certain neoplastic diseases.*'- Wallbank 
et aV> have reported that LDH activity in the 
pla:ma of birds injected with leukosis viruses 
hi increased considerably. It was of interest tO' 
see if this increased activity entails with it any 
change in the isozyme distribution pattern 
which can be related to the virus infection. In 
this study it is found that only one isozyme isi 
predominant in the leukemic bird plasma. This, 
predominaflit isozyme is however identical to 
that of the virus associated circulatory leuke¬ 
mic myeloblasts in the blood. 

Blood plasma was obtained from normal 
white Leghorn chickens of line 15-^ and from 
the same birds with myeloblastic leukemia in¬ 
duced by intravenous inoculation with the BAI 
strain A (myeloblastosis) virus'. Myeloblasts 
were obtained from circulatory blood of leuke¬ 
mic birds. Cells collected by centrifugation 
were washed twice*'> and stored at ~ 20° C until 
needed. 3 serum from both normal and in¬ 
fected birds was incorporated in the sample 
gel. Disc electrophoresis was carried out 
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according to Davis<» using 7% acrylamide and 
a running pH, of 9*5. The current was 5 m Amp 
for each column and duration of the run was 
30 minutes, LDH bands! were visible in the 
gel after incubation in dark for 30 minutes in 
the reagent solution." The same were photo¬ 
graphed. Myeloblasts washed and stored were 
homogenised and the homogenate was spun at 
105,000 X g in a Spinco preparative centrifuge 
to get a soluble fraction. Soluble fraction con¬ 
taining an identical activity of LDH as in 
leukemic plasma was applied to the sample gel. 

The LDH isozyme pattern of the normal bird 
plasma, leukemic bird plasma and that of the 
virus associated myeloblast-soluble fraction can 
be seen in Fig. 1, There is only one band in 



V ;-,..'t 


Fig. 1. LDH isozyme patterns of normal chicken 
plasma (right-hand gel), leukemic chicken pla.sma 
(center gel) and the virus associated myeloblast cell 
soluble fraction (left gel). Electrophoresis and incubation 
in the reagent for the three gels was carried out in 
identical conditions. - 

both leukemic pla/sma and myeloblast-soluble 
fraction which are identical in their electro¬ 
phoretic mobility. Of the two bands present 
in normal bird plasma, the slow migrating one 
which corresponds to LDH-5 is identical electro- 
phoretically to the band, present in both leuke¬ 
mic plasma and myeloblast-soluble fraction. 
This indicates that in the leukemic chickens, 
the LDH-5 is! produced in excess and released 
tb the blood stream. Since the birds were nor¬ 
mal except the y|rel the onljr source 


of this altered isozyme production seems to be 
the myeloblast cell in the circulation which 
are produced in a larger number after viral 
infection constituting half or more of the total 
blood volume. Further, the presence of only 
musicle type isozyme (LDH-5) in the leukemic 
myeloblasts indicates that there is a high rate 
of glycolysis in these cells not unlike several 
ether neoplastic cells. 

Dept, of Zoology, P. R. Rao.* 

Osmania University, 

Hyderabad-7, India, November 25, 1969. 


* This work was done while the author was at Duke 
University Medical Center, U.S.A. 
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UNUSUAL FINDING OF CARTILAGE IN 
EYELID 

The reflex mechanism of the eyelids is a very 
important function in protecting the eye 
against injury. It is well known that the eye¬ 
lids are built up of sebaceous glands, muscle 
fibres, tarsal plate and conjunctiva. The pre¬ 
sence of cartilage in the eyelid, does not seem 
to have been recorded in the literature. 

To study the distribution of goblet cells in 
conjunctiva in an experiment in albino rats, 
the eye-ball with, eyelids was removed. Para¬ 
ffin sections prepared from the tissues were 
stained for mucopolysaccharidesi in the goblet 
cells of conjunctiva. A piece of cartilage was 
accidentally found attached with tarsal plate 
in the eyelid. It was difficult to make out where 
exactly the cartilage was situated and whether 
it was in the upper, or lower, eyelid. Conse¬ 
quently, sixty eyelids', both upper and lower, 
were collected separately and processed for 
paraffin section. Before embedding in paraffin, 
the eyelids were divided longitudinally, taking 
care to make sure of the position to which they 
belonged. 

In all the upper eyelids, a small group of 
rounded cells in an interstitial matrix was 
found just above the tarsal plate. Even though 
the matrix contained collagenofus fibres, jt 
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appeared homogeneous. The interstitial substance 
was markedly basophilic and reacted to P.A.S. 
staining, indicating the presence of condro- 
mucoid substance and thereby establishing its 
identity as a piece of cartilage (Fig. 1). The 
cartilage was found almost in the centre of 
the upper eyelid just above the tarsal plate. 
The lower eyelid did not reveal, the presence 
of cartilage. , f" 



Fig. 1 . Section of eyelid showing cartilage. P.A.S. 
and Hematoxylin, X 100. 

In order to establish ' whether the occur¬ 
rence of cartilage in eyelids is a feature com- 
mon to mammals in general, the eyelids of 
rabbits, guinea-pigs, black rats and mice were 
examined. While the eyelids of rabbits and 
guinea-pigls did ' not reveal the presence of 
cartilage, a well-developed cartilage was seen 
in the upper eyelids of black rats and mice. 

It is possible that the development of 
mesenchymal condensation into' cartilage is 
induced by local requirement, as a special 
measure for the protection against mechani¬ 
cal injury of the eye in rats. At the moment 
it is difficult to say whether cartilage is pre¬ 
sent in other species of animals also. 

Central Food Tech. A. Paul JAYARAg-, 
Res. Institute, 

JVIysore-S A, November 30, 1969, 


A NEW HELICOSPOROUS 

HYPHOMYCETE FROM INDIA 
The various Helicosporae of Hyderabad were 
described by Raghuveer Rao and Dev Rao 
(1964 a, 1964 b) in which under Helicosporium 
Nees four species, viz., H. guianensis Linder, 
H. Neesii Moore, H. indicum Rao and Rao and 
H. nizamahadense Rao and Rao were reported. 
In this communication a new Helicosporium is 
described. 

Helicosporium hiospiroides sp. nov 
Colonics irregular superficial, deep yellow 
and later become brown on drying, flloccose, 
amphigenous. Mycelium superficial, septate, 
smooth, branched, thin-walled, 3'6-5'4;i broad. 
Conidiophores originate singly or in groups, 
well developed, erect, ascending, rarely simple 
usually branched, light fuscous and thick- 
walled at base getting thin-walled and hyaline 
in the anterior region, septate, smooth. The 
branches of the conidiephores -are produced 
just below the septum of the main axis or 
otherwise ; they may be sterile or fertile, stipe 
159-256 At long, 5-6-8'6 a'' broad at base and up 
to 1*4 At in the upper region, branches 122- 
150 Icng. The long drawn out apices of 
cenidiephoreo and its branches also become 
somewhat locsely coiled looking like conidia. 
The helicospores are produced on the bladder 
like projections borne on the main axis or 
its branches, the projections are l-celled, 
smooth, thin and hyaline, 4*2-16 *8 At long, 
1 '4-4-2 At wide. Helicospores are hyaline, hygro¬ 
scopic, smooth, contents, refractive, 21 - 35/4 
diameter, filaments 1-4-2-8/-'. thick, septate, 
1-4 times spirally coiled in one or peculiarly 
in two planes forming a loose spiral, i.e., open, 
at both the ends, despite yellow colonies' 
cenidial mass does not look so. This fungus 
is a Helicosporium and is nearer to H. aureum 
(Cerda) Linder, in having branched conidio¬ 
phores and also close to H. citreoviride Tubaki 
(1964), which has unbranched conidiophores. 
Almost all species of Helicosporium produce 
conidia coiled in one plane but the conidia in 
our taxon are loosely coiled in two planes a 
manner quite similar to that of Helicoon 
Morgan, Helicodendron Peyron., and Hiospira 
hendreckxii (Hansford) Moore (1955, 1962), 
(= Helicosporium hendreckxii). In the 
former two taxa they are ellipsoidal to 
doliform while the spore profile in 
the latter is consistently'cylindrical, i.e., the basal 
and distal ends of the filament do not approach 
or cross the long axis and remain open at both 
the crids^ • A§ far as we are 9t i? 
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no species of Helicosporium known with these 
characters, therefore, described new as 
H. hiospiroidesy the specific epithet is suggestive 
of the conidial coiling of Hiospira, 

Collected on old unidentified woods from 
Adilabad forest on 21-2-1969, Coll, SR., 
V.V.C.B.L. No. 835. 



Figs. 1-3. Helicos-porium hiospiroides (from type 
material V.V.C.B.L. No, 835). Figs. I &2. Conidiophores 
with hclicospores. Fig. 3. Hclicospores. 

Helicosporium hiosphroides sp. nov. 
Colonise effusae, irregularia, superficialia, 
floccos.^, amphigense. Mycelium superficialia, 
ramosa, septat'a, subhyalina vel hyalina, 3 • 6-5 • 4 
■crassis. Conidiophora erecta e hyphis steptatae, 
ramosse vel simplices, fusca vel subhyalina ad 
basin pallidiorai vel hyalina ad apicem, 5’6-8*6 )«< 
crasisia ad basin, 1*4 ad apicem, 150-256longa, 
ramuli conidiophora 122-150 jx longa. Conidia 
septatas, laxae convoltae vicibua 1-4 in di vel 
mono planis, diametro 21-35 m, fila l-4-2*8/x 
crassae. 

Thanks are due to Dr. Royall T. Moore, 
Electron Microscope Laboratory, California, 
Berkeley, U.S.A., for literature, to Prof. M. R. 
Suxena, Department of Botany, Osmania Uni¬ 
versity, Mr. P. S. Rao, Principal, Dr. S. D; 
Satwaleker, former Principal, Vivek Vardhin 
College and Mr. B. Bhoom Rajam, d.f.o., 
Nirmal, for facilities and encouragement. 

Dept, of Botany, B. Shivaling Reody. 

Vivek Vardhini College Dev Rao. 

and Saifabad Science Vasant Rao, 

College, 

P}rdera]?acl-A,P., April 5, 1969. 
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A NOTE ON AN ABNORMAL 
COSMARIUM 

This note records an abnormal desmid ob¬ 
served by the authors in the course of investi¬ 
gations on the desmids of U.P. (India). The 
alga was; collected from Telibagh about seven 
miles from Lucknow. It was found growing 
in a pond along with Oedogonium sp., Spiro- 
gyra sp. and other desmids and diatoms. 

Unlike normal desmids having only ‘ tw^O' 
semicells, the vegetative body of thisi desmid 
consists of five semicells. The two semicclls 
at the two ends have a wavy outline while the 
remaining three intercalary slemicclls possess 
a more or less smooth outline (Fig. 1, a). Each 
semicell has an ill-defined chloroplast laden, 
with starch and contains a single pyrenoid. 

The entire body of the desmid measures! 
67*4in length; the terminal semicells are 
22-5ju broaid while the medjian three semi¬ 
cells are 28 ix across. The two distal isthmusosi 
measure 7 At each while the middle ones are 
8-5/A across. 




Fig. 1 a-b. Abnormal Costnariuni sp., X 1,000. 
(^z) Front view showing thetvfo distal semicells with wavy 
outlines and the three median semicells with smooth 
outlines, (b) Side view of the same. 

But for the number of semicells consltitut- 
ing th^ bodjr, the alga re?einble§ a Co§ma- 
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The abnormality has apparently 
occurred due to abnormal beh^vioiur during 
cell division, resulting in the formation of 
three new semicells and their subsequent 
failure to separate so that three extra semi¬ 
cells have become intercalated, thus giving 
rise to five connected semicells (Fig. 1, a, b). 
Dept, of Botany, Braj Nandan Prasad. 

Lucknow University, R. K. Mehrotra. 

Lucknow, November 21, 1969. 
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A BACTERIOPHAGE AGAINST 
XANTKOmONAS MAluVACEARNM 
(E. F. SMITH) DOWSON, THE INCITANT 
OF BLACK ARM OF COTTON 

A phage against Xanthomonas malvacearum 
has been isolated from severely infected cot}- 
ton leaves collected from the fields of this 
Institute by the following procedure. FiVe grams 
of severely infected leaves (dry) were chop¬ 
ped and suspended in 50 ml of nutrient broth 
solution for 48 hr at 25-28° C. The suspension 
was filtered through sintered glass bacterial 
filter. One ml of this filtrate or its serial dilu¬ 
tion was mixed with one ml of bacterial sus¬ 
pension made from 48 hr old slant culture and 
25 to 30 ml melted nutrient agar and poured 
in petri dishes to obtain well-isolated plaques. 
The plaques usually appeared in the plates 
within 24 hr at 25-28° C (Fig. 1). Single 
plaques were picked up in sterile distilled 
water columns and stored in a refrigerator. 

The activity of the phage was tested against 
various other phytopathogenic xanthomonads, 
viz., X, alfalfce, X. campestris, X. cassice, 
X. pdteliij C. punicoe, X. ricinicola, X. rubri- 
limans and X. uppalii and none of them was 
found to be susceptible, indicating thereby that 
the phage is host-specific. 

The phage was used for grouping, different 
isolates of X. malvacearum into different lyso- 
types (phage differentiated strains) by em¬ 
ploying the spot test technique. One loopful of 
the phage was placed in plates previously 
poured with nutrient agar medium mixed with 
the test isolate and the plates were incubated 
at 25-28° C. If an isolate was susceptible to 
the phage, lysis in the form Of clear zone 
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occurred at the site of inoculation within 
24 hr. It was found that 20 out of 23 isolates, 
which were collected from North India, were 
susceptible to the phage while the remaining 
three were resistant. There is some indication 
that only the resistant isolates could utilize 
lactose with the production of acid. Similar 
results were reported by Hayward.i But in 
principle there was no relation in the races 
differentiated by phage typing, biochemical or 
pathogenic reactions, which are the other 
methods to characterise races of X. malvacea^ 
rum.--'> However, it can be concluded from 
the present investigations that the bacterial 
isolates could be differentiated into two lyso- 
types based on their reaction to one phage. 



Fig. 1. Bacteriophage plaques on Xantkomo 7 tai 
malvacearum. 


The authors are grateful to Dr. S. P. Ray- 
chaudhuri for his keen interest. 

Division of Mycology and R. P. Singh. 

Plant Pathology, Y. P. Rao. 

I.A.R.I., New Delhi, J. p. Verma. 

November 18, 1969. 
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REVIEWS AND NOTICES OF BOOKS 


Superconductivity (Vols. 1 and 2). Edited by 

R D. Parks. (Marcel Dekker, Inc., 95, 

Madison Avenue, New York), 1969. 

Volume 1 : PP- xv + 664 ; Price $ 45.00 ; 

£ 21-8 sh.-O d. 

Volume 2 : Pp- xv + 748 ; Price $ 45.00 ; 

£ 21-8 sh.-O d. 

Volumes 1 and 2: Price $ 75.00 ; £35- 

13 sh.-O d. 

This two-volume treatise is the first recent 
work to review in a truly comprehensive 
manner all phases of superconductivity. 

Thirty-three internaticnally known authors 
have contributed 23 chapters, carefully organized 
to present the material in a meaningful 
sequence, and to place each contribution in 
proper perspective. For instance, a thorough 
exposition of the BCS theory provides the 
setting for the chapters that follow ; mathemati¬ 
cal techniques used extensively throughout the 
treatise are developed in the early chapters. 
Over 450 illustrations and photographs, 
numerous tables, and an extensive subject 
index enhance the usefulness of the treatise. 

The titles of the chapters contained in 
Volume 1 are listed below : 1. Early Experi¬ 
ments and Phenomenological Theories, by 
B. S. Chandrasekhar ; 2. The Theory of 

Bardeen, Cooper, and Schrieffer, by 
G. Rickayzen ; 3. Equilibrium Properties : 

Comparison of Experimental Results with 
Predictions of the BCS Theory, by R. Meservey 
and B. B. Schwartz ; 4. Non-equilibrium Pro¬ 
perties : Comparison and Experimental Results 
with Predictions of the BCS Theory, by D. M. 
Ginsberg and L. C. Bebel; 5. The Green’s 

Function Method, by Vinay Ambegaokar; 
6. The Ginzburg-Landau Equations and Their 
Extensions; 7. Collective Modes in Super¬ 

conductors, by Paul C. Martin ; 8. Macroscopic 
Quantum Phenomena., by James E. Mercereau; 
9. Weakly Coupled Superconductors,, by B. D. 
Josephson; 10. The Electron-Phonon Inter¬ 

action and Strong-Coupling Superconductors,, by 
Douglas J. Scalapino ; 11. Tunneling and 

Strong-Coupling Superconductivity, by W. L. 
McMillan and J. M. Rowell; and 12. Super¬ 
conductivity in Low-Carrier-Density Systems : 
Degenerate Semiconductors, by Marvin 
L. Cohen. 

The titles of the chapters, contained in 
Volume 2 are listed below : 13. Superconducti¬ 


vity in the Transition Metals: Theory and 
Experiment, by G. Gladstone, M. A. Jensen and 
J. R. Schrieffer; 14, Theory of Type II Super¬ 
conductors, by Alexander L. Fetter and Pierre 
C. Hohenberg,; 15. Type II Superconductors : 
Experiments, by Bernard Serin ; 16. Boundary 
Effects-and Small Specimens, by J. P. Burger 
and D. Saint James ; 17. Proximity Effects, by 
G. Deutscher and P. G. de Gennes ; 18. Gaple,ss 
Superconductivity, by Kazumi Maki; 19. Flux 
Flow and Irreversible Effects, by Y. B. Kim 
and M. J. Stephen ; 20. A Comparison of the 
Properties of Superconductors and Superfluid 
Helium, by W. F. Vinen ; 21. The Intermediate 
State in Type I Superconductors, by J. D. 
LivingSiton and W. DeSorbo ; 22. Superconduct¬ 
ing Devices, by V. L. Newhouse ; and 23. Super¬ 
conductivity in the Past and the Future, by P. W. 
Andefedn. 

4.n indispensible work for theoretical and 
exp'drimental physicists, low temperature 
.experimenters, graduate students, and others^ 
interested in superconductivity, this treatise is 
complete and authoritative in its field. 

C. V. R. 


Advances in Chromatography (Vol. 8). Edited 
by J. C. Giddings and R. A. Keller. (Marcel 
Dekker, Inc., 95, Madison Avenue, New York, 
U,S.A.), 1969. Pp: xvi-h 400: Price $18.75.- 
£ 8-18 sh. 

The explosive growth of chromatography has 
made it difficult for any single individual to 
maintain a coherent view of the field’s progress. 
It is clear that the individual research worker, 
if he is to preserve even a moderate knowledge 
of advances in the area, must rely upon res- 
IDonsible surveys, rather than attempt to read 
the avalanche of original research papers in 
the field. In this volume of Advances in 
Chromatography, as in all volumes of this ser¬ 
vices, critical, current surveys of the most im¬ 
portant advances in the respective areas of 
chromatography, written by noted authorities in 
chromatographic science, are presented. 

The subject-matter in this volume has been 
dealt with in two sections, viz.. General Chroma¬ 
tography and Gas Chromatography. 

The main titles of the articles under Gene¬ 
ral Chromatography are : Principles of Gel 
Chromatography, by Helmut Determann; 
Thermodynamics of Liquid-Liquid Partition 
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Reviews and Modces of Books 


Chromatography, "by David C. Locke ; Deter- 
nunation of Optimium Solvent Systems for 
Countercurrent Distribution and Column Par¬ 
tition Chromatography from Paper Chromato¬ 
graphic Data, by Edward Soczewinski; and 
Some Procedures for the Chromatography of the 
Fat-Soluble Chloroplast Pigments, by Harold 
H. Strain and Walter A. Svec. 

The main titles of the articles under Gas 
Chromatography are : Comparison of the Per¬ 
formances of the Various Column Types Used 
in Gas Chromatography, by Georges Guio- 
chon; Pressure (Flow) Programming in Gas 
Chromatography, by Leslie S. Ettre, Laszlo 
Mazor and Jozsef Takacs; Gasi Chromatogra¬ 
phic Analysis, of Vehicular Exhaust Emissions, 
by Basil Dimitriades, C. F. Ellis, and D. E. 
Seizinger ; and The Study of Reaction Kinetics, 
by the Distortion of Chromatographic Elution 
Peaks, by Maarten van Swaay. C. V. R. 


Annual Review o£ Microbiology (Vol. 23). 
Edited by C. E. Clifton. (Annual Reviews, 
Inc., 4139, El Camino Way, Palo Alto, Cali¬ 
fornia 94306, U.S.A.), 1969. Pp. vii + 622. 

Price $ 8.50 in U.S.A. and $ 9.00 elsewhere. 
(Shipments after January 1, 1970, subject to 
price increase, viz., $ 1.50. per copy.) 

Volume 23 of this well-known series con¬ 
tains the following articles : Prefatory Chap¬ 
ter : Sequences in Medical Microbiology. Some 
Observations over Fifty Years, by Stuart 
Mudd ; Structure, Physiology, and Biochemis¬ 
try of the Chrysophyceae, by Mary Belle Allen ; 
Regulation of Enzyme Function, by Daniel E. 
Atkinson ; Bacterial Conjugation, by Roy Cur¬ 
tiss, III : Rhizobia (With Particular Reference 
to Relationships with Host Plants), by R. O. D. 
Dixon ; The Topography of the Bacterial Cell- 
Wall, by Audrey M. Glauert and Margaret J. 
Thornley ; Induction of .Antibodies, In Vitro, 
by Marvin Fishman; Sequence of Bacterial 
Reproduction, by Charles E. Helmstetter ; New 
Approaches to Bacterial Taxonomy ; Perspec¬ 
tive and Prospects, by M. Mandel ; Rickettsiae 
(As Organisms), by Richard A. Ormsbee ; 
Defective DNA Animal Viruses, by Fred Rapp ; 
Structure and Function in Mycoplasma, by 
Shmuel Razin ; Bacillus thuringiensis : Micro¬ 
biological Considerations, by Martin H. Rogoff 
and Allan A. Yousten ; Escherichia coli Ribo¬ 
somes : Recent Developments, by David 

Schlessinger and David Apirion; Chemotherapy 
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of the Drug-Resistant Malarias, by L. H. 
Schmidt ; Paleomicrobiology, by F. M. Swain ; 
Kinetics of Nutrient-Limited Growth, by N. 
van Uden; Ultraviolet-Induced Mutation and 
DNA Repair, by Evelyn M. Witkin ; Total Syn¬ 
thesis of Acetate from ‘..COo by Heterotrophic 
Bacteria, by Lars) G. Ljungdahl and Harland 
G. Wood ; Carbohydrate Metabolism in Micro¬ 
organisms, by R. L. Anderson and W. A. Wood; 
and Other Reviews of Microbiological Interest. 

C. V. R. 


Basic Biochemical Calculations* (Related 
Procedures and Principles). By J. S. Fin- 
layson. (Addi'son-Wesley Publi}Shing Cbm:- 
pany, Inc., West End House, 11, Hills Place, 
London W. 1, England), Pp. 329. Price 43 sh. 
The book is intended for self-study and 
covers a number of essential practical areas 
which are often scantily handled or only 
theoretically treated in formal courses. Impor¬ 
tant topics include units of measurement, pH 
of solutions, buffers, spectrophotometry and 
other optical methods of biochemistry, yields 
and recoveries, enzyme assays, separation 
techniques, and isotopic tracer techniques. The 
book is so organized that individual chapters 
may be referred to out of sequence. 

A. S. G. 


Introduction to the Theory of Arithmetic. By 
Charles F. Brumfiel and Eugene F. Krause. 
(Addison-Wesley Publishing Company, Inc., 
West End House, 11, Hills Place, London 
W. 1, England), Pp. 347. Price 54 sh. 

The purpose of the book is to provide a 
coherent modern analysis of elementary mathe¬ 
matics. It is intended primarily for prospective 
elementary teachers, but the point of view 
adopted makes it suitable for a “cultural 
mathematics” course ait the junior college level. 
It helps to understand old arithmetic by the 
new way, emphasizing the development of 
abstract conceptions. A. S. G. 

Books Received 

Programming for a Digital Computer in the 
Fortran Language. By H. S. Wilf. (Addison- 
Wesley Publishing Co., Reading, Mass.), 
1969. Pp. vii + 86. Price 26 sh. 

The Real Computer—Its Influence, Uses, and 
Effects. By F. G. Withington. (Addison-. 
Wesley Publishing Co., Reading, Mass.), 1969. 
Pp. ix -f 350. Price 82 sh. 


1951-70. Published by S. R. S. Sastry, Current Science Association, BangaIore-6, 
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RADIOCARBON DATES OF SOME QUATERNARY SAMPLES 


D. P. AGRAWAL, S. K. GUPTA and SHEELA KUSUMGAR 
Tctta Institute of Fundamental Research, Bombay-5 

Abstract 

The dares presented here date various eustatic levels of the late Quaternary period 
in India. Some of the complete regional pollen sequences too have been dated for the lirst time. 


rpHE problems of the Quaternary period in 
India are being tackled by variousi institu¬ 
tions from various angles. These attempts will 
eventually lead to a palaeo-climatological and 
ecological reconstruction of the Quaternary 
period, as also to the dating of various Stone 
Age industries and the eustatic changes. 

Presented below are the dates of some 
such Quaternary samples. The dates given are 
in years B.P. based on 5568 ± 30 yrs'. half-life 
value; those given in parenthesis are on the 
basis 5730 ± 40 yrs. For modern reference 
standard, N.B.S, oxalic acid is used. For con¬ 
verting the dates to A.D,/B.C. scale, 1950 has. 
been used as the base year. The techniques 
used have been described elsewhere (Agrawal 
et al, 1965). 
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Dates with Sample Descriptions 
Continental Shelf, West Coast, India 

These samples were collected by dredging on 
the continental shelf by R. R. Nair, National 
Institute of Oceanography, Panaji, Goa. 

TF-983, Late Quaternary, 8S80 ± 125 
(9135 ± 130) 

Shells from the continental shelf off Karwar 
(Lat. 10° 33' N., Long. 73° 43' E.). Water depth 
58*5 m., Sample No. 653, 

TF-969, Late Quaternary, 140 ± 90 
(145 zb 95) 

Coral from the continental shelf off Bombay 
(Lat. 18° 36' N., Long. 70° 39' E.). Pure Arago¬ 
nite. Water depth 96 m., Sample No. 42 b. 

General comment : The ages seem to be lower 
than expected, 

CoondapooT, Mysore, India 

TF-'SU, Quaternary, > 40000 
(> 45000) 

Submerged mangrove (?) plants from Coonda- 
poor (Lat. 13° 45' N., Long. 74° 45' E.). District 
^outh Kanara^ peptjr §’ 12 to 9*2 m, Sample was 


submitted by Shri K. S. Karanth, Puttur, 
S. Kanaira. 

Kakathope Madras, India 
Kakathope (Lat. 11° 35' N., Long. 76° 52' E.), 
District Nilgiris. Samples collected by H. P. 
Gupta, Birbal Sahni Institute of Palaeobotany, 
Lucknow. NaOH pretreatment was given to 
both the samples. 

TF-695, Late Quaternanj, 14980 + 

(««= -3S) 

Organic mud. Depth. 2'0-2 • 3 m., Field 

No. 4789/3. Sample No. 1. 

-U 740 

TF^696, Late Quaternary, 23590 

Organic mud. Depth 3*2 to 3*5 m.. Field 
No. 4789/3, Sample No. 2. 

General coniment : The material was 

recovered by borings to dale the pollen zones. 

Little Rann of Kutch Gujarat, India 

TF^S07(a>), Late Quaternary, 13640 ± 200 
(14035 ± 205) 

Shells, from the bore-hole No. 6 at Surajbari 
(Lat. 23° 8' N., Long, 70° 42' E.), District Kutch. 
The bore-hole was drilled for the construction of 
railway bridge. Depth 19 m. below M.S.L. 
Sample is from the top of a bed which is 0-83 m. 
thick. Field No. 7. Submitted by Y. G .K. 
Murty, Geological Survey of India, Ahmedabad. 
TF-807 (h), Late Quaternary, 15995 ± 250 
(16460 ± 225) 

Shells from the bore-hole No. 6 at Surajbari, 
Depth. 19*85 m. below M.S.L. bottom of the bed ; 
Field No. 7. Submitted by Y. G. K. Murty. 
TF^808^ Holocene, 575 dz 105 
(590 ± -110) 

Shells from the creek cutting between the 
bore-holes 9 and 10 at Surajbari. Shells from 
depths 1*0m, 1*3hli were mixed. Field 
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Nos. 10 A and 10 B. Submitted by Y. G. K. 
Murty. 

TF~913, Holocene, 6315 ±; 95 
(6500 ± 95) 

Shells from the walls of a brine well in the 
Little Rann of Kutch off Kuda (Lat. 23° 13' N., 
Long. 71° 23' E.), District Kutch, Depth. 5-7 m., 
Location No. 17, Sample No. 1. Submitted by 
S. K. Gupta, T.I.F.R., Bombay 5. 

TF-914, Holocene, 5925 ± 105 
(6100 ± 110) 

Shells from the walls of a brine well in thii 
Little Rann of Kutch off Kuda, Depth between 
7-9 and 8-2 m., Location No. 16, Sample No. 1. 
Submitted by S. K. Gupta. 

TF-915, Holocene, 6640 ± 125 
(6835 ± 120) 

Shells from the walls of a brine well in the 
Little Rann of Kutch off Jhinjunvada (Lat. 23' 
24' N., Long. 71° 32' E.), District Kutch, Depth 
between 5’1 and 5-5 m., Location No. 13, Sample 
No. 1. Submitted by S. K. Gupta. 

TF-917, Holocene, 6825 ± 110 
(7035 ± 110) 

Wood from the walls of a brine well in the 
Little Rann of Kutch off Kharagodha (Lat. 23° 
Little Rann of Kutch off Kharagodha, Depth 
between 5*4 and 7-1 m.. Location No. 2, Sample 
No. 1 c. NaOH pretreatment was given. Sub¬ 
mitted by S. K. Gupta. 

TF-919, Holocene, 5900 ± 105 
(6075 ± 110) 

Shells from the walls of a brine well in th '2 
Little Rann of Kutch off Kharagodha, Depth, 
between 2-6 and 2-9m., Location No. 2, Sample 
No. 1(a). .Submitted by S. K. Gupta. 

TF^920, Holocene, 6860 ±110 
(7060 ± 115) 

Wood from the walls of a brine well in the 
Little Rann of Kutch off Kharagodha, Depth 
between 2-4 and 3-5 m., Location No. 1, Sample 
No. 1. Submitted by S. K. Gupta. 

TF-927, Holocene, 4685 ± 100 
(4820 ±105) 

Shells from the bore-hole No. RH 27(d) in the 
Little Rann of Kutch at Surajbari (Lat. 23' 
08' N., Long. 70° 42' E.). District Kutch, Depth 
7 m., Sample No. 3, Field No. RH 27 (d)/3. 
Submitted by S. K. Gupta. 

TF-930, Holocene, 3720 ± 100 
(3820 ± 105) 

Shells from the bore-hole No. RH 27 (c) in the 
Little Rann of Kutch at Surajbari, Depth 


4*9 m.. Sample No, 3, Field No. RH 27((•)/:>. 
vSubmitted by S. K. Gupta. 

TF-932, Holocene, 6600 ± 1.05 
(6795 ± 110) 

Shells from the bore-hole No. RH 24 in the 
Little Rann of Kutch at Surajbari, Depth 16 m.. 
Sample No. 7, Field No. RH 24/7. Sul)mitlefi 
by S. K. Gupta. 

General coninient : The average hcaght of the 
plain of the Little Rann of Kutch is 2-4 m. above 

M.S.L. 

Paithan, Maharashtra, India 

TF-891, Late Quaternary, 18490 ± 650 
(19025 ± 660) 

Freshwater shells from Paithan (l.jat. 19’ 
31' N., Long. 75° 22' E.), District Aurangabad. 
The sample derives from a gravel bed ot an old 
flood plain of river Godavari, Depth 5 m. Sub¬ 
mitted by A. Parthasarathy, Indian Institute oj 
Technology, Powai, Bombay. 

Sambhar Lake, Rajasthan, India 

Sambhar salt lake (Lat, 26" 54' N., Long. 75’ 
13' E.), District Jaipur. The samides were 
collected and submitted by Gurdip Singh, .Birbal 
Sahni Institute of Palmobotany, Lucknow, for 
dating the pollen zones. NaOH pretreatment was 
' given to all the samples. 

TF-695, Late Quaternary, 8585 ±; 140 
(8835 ± 140) 

Organic debris, Depth 3*27 to 3-35 m., Field 
No. S-2/327-335, Sample No. RC-2. 

TF-73S, Late Quaternary, 8065 ± 135 
(8300 ± 135) 

Organic debris, Depth 2*70 to 2-85 m., Field 
No. S-2/270-285, Sample No. RC-3. 

TF-739, Late Quaternary, 4535 n- 110 
(4665 dr 115) 

Organic debris, Depth. 1*50 to l-OOm., Field 
No. S-2/150-160, Sample No. RC-4. 

TF^S82, Late Quaternary, 4385 ± 110 
(4510 ± 110) 

Organic debris, Depth 1-35 to l*r)()m., Field 
No. S-2/135-150. Sample No. RC-6. 

TF-884, Late Quaternary, 6060 ± 310 
(6235 ± 315) 

Organic debris. Depth 1*85 to 1-95 m., Field 
No. S-2/185-195. Sample No. RC-7. 

Comment : Errors are large as Anthracite 
was mixed because of the inadequacy of the 
sample weight. 

TF-887, Late Quaternary, 8990 ± 125 
(9250 ± 130) 

Organic debris, Depth 3*15 to 3-25 m., Field 
No, S-.2/315-325, Sample No, RC-IO, 
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. No. 10 *1 

Maij 20, 1970 J 

General comvient : Samples were obtained 
from a profile exposed by digging a pit in the 
bed of the salt lake. The samples in the form 
of 6" cubes of sediment were carved out at 
regular intervals. The samples were composed 
of organic debris, mainly in the form of tiny 
carbonised wood fragments, and were isolated 
from the bulk samples of silty clay by means 
of differential sedimentation and treatment with 
HCl and HF. 

Sankrail, West Bengal, India 

Sankrail (Lat. 22° 35' N., Long. 88° 20' E.'i, 
District Howrah. Samples collected and sub¬ 
mitted by Vishnu Mittre and H. P. Gupta. 

TF-850^ Late Quaternarij, 2540 ±100 
(2615 ± 100) 

Peaty clay, Depth l-4m., Sample No. 1. 

TF.-851, Late Quaternary, 3960 ± 95 
(4075 ± 100) 

Peat, Depth l-8m.. Sample No. 2. 

TF-853, Late Quaternary, 4785 ± 105 
(4925 ± 110) 

Wood, Depth 1-5 m.. Sample No. 4, NaOH 
pretreatment was given. 

TF-855, Late Quaternary, 4590 ± 130 
(4720 ± 135) 

Peat, Depth 3 m., Sample No. 6. 

TF-858, Late Quaternary, 5645 ± 105 
(5810 ± 110) 

Peat, Depth 6 m.. Sample No. 7. 

TF--857, Late Quaternary, 5285 ± 110 
(5440 ± 115) 

Wood, Depth not given, Sample No. 8. 

General comment ; Samples were collected 
from, an already exposed and uncovered trench 
which was frequently flooded by Hoogll river. 


Saurashtra Coast, Gujarat, India 
TF-902, Late Quaternary, 35050 


+ 5390 
- 3200 


(36070 


-h 5550 \ 
- 3290J 


Shells from a raised beach, near Porbandcr 
Villa (Lat. 28° 38' N., Long. 69° 36' N.), District 
Junagadh. Location No. 33, 3-5 m., height above 
High Water Level (H.W.L.), Sample No. 1. Sub¬ 
mitted by S. K. Gupta. 

TF-903, Late Quaternary, 27710 noo 


. Coral from an emerged reef at Visawara 
village (Lat. 2L 45' N., Long, 69° 26' E.), 


District Junagadh. Location No. 34, 4-3 m., height 
above H.W.L., Sample No. 1. Submitted by 
S. K. Gupta. 

TF-~905(A), Late Quaternary, 14565 ±185 
(14990 ± 190) 

Pieces of corals from a raised reef deposit at 
Bardia village (Lat. 22° 11' N, Long. 69° 02' E.) , 
District Jamnagar. Location No. 29, 4-7 m., 
height above H.W.L., Sample No. 1(a). Sub¬ 
mitted by S. K. Gupta. 

Comment : Sample contains about 10% 

calcite. 

TF-906, Late Quaternary, > 39000 
(> 45000) 

Coral from an emerged reef near Okha 
railway station (Lat. 22° 28' N., Long. 69° 
36' E.), District Jamnagar, Location No. 27, 
0-8 m. below M.S.L., Sample No. 1. Submitted 
by S. K. Gupta. 

TF.907, Late Quaternary, 27050 ^ 

Coral from an emerged reef near the village 
of Arama (Lat. 22° 26' N., Long. 69° 05' E.), 
District Jamnagar, Location No. 24, 3*5 m. 

above H.W.L., Sample No. 1. Submitted by 
S. K. Gupta. 

TF-003, Late Quaternary, 5275 ±105 
(5430 ± 110) 

Shells from a raised beach deposit near 
Bhimrana village (Lat. 22° 23' N., Long. 69° 
02' E.), District Jamnagar, Location No. 23, 

1 m. above H.W.L., Sample No. 1: Submitted 
by S. K. Gupta'. 

TF-.911, Late Quaternary, 5075 ± 105 
(5220 ± 105) 

Coral from an emerged reef (only during low- 
tide) near the port Salaya (Lat. 22° 22' N., 
Long. 69° 39' E ), District Jamnagar, Location 
No. 20, Sample No. 1. Submitted by S. K. Gupta. 

TF-1014, Late Quaternary^ 6010 ±110 
(6185 ± 115) 

Coral from an emerged reef Okha (Lat. 22° 
28' N., Long, 69° 36' E.), District Jamnagar. 
Field No. C.R. 1-2 m. above H.W.L., Sample 
No. 1. Submitted by M. V. A. Sastry, Geological 
Survey of India, Calcutta. 

TF^IOIS, Late Quaternary, 4445 ±105 * 

(4575 ±105) 

Coral from an emerged reef on "Dwarka Okha 
Road, District Jamnagar, Field No, C-R- 2, * 
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1-6 m. above H.W.L., Sample No. 1. Submitted 
by M. V. A. Sastry. 

Willington, Kerala, India 

TF-965, PosUGlacial, 8080 ± 120 
(8315 ± 125) 

Root of a tree from Willington Island (Lat. 
9° 58' N., Long. 76° 15' E.), District Cochin, 


Current 
Scienee 

Depth 16-75 m., Sample No. 1, Field No. 1, 
NaOH pretreatment was given. Submitted by 
Ev. Nielson, K.R.E.C., Surathkal. 


1 . Agrawal, D. P., Kusumgar, Sheela and I..al, D,, 
Curr. Sci., 1965, 34 (18), 894. 


INCREASED ACCESSIBILITY OF SUBSTRATES TO ENZYMES IN 
STRAWBERRY LEAVES FED WITH lODOACETATE 

M. E. YOUNIS=:-- 

The Botany School, University of Cambridge^ England 
Abstract 

Administration of (^’^C) glucose to strawberry leaves either in water or in iodo- 
acetate led ro the generation of ^-^C-labelled acids whose activities in the inner spaces of 
leaf cells and in the soaked-out inner space solutions were determined. 

The magnitude of leakage of acids was higher in iodoacetate than in water and 
this was considered as a further evidence to support the previously suggested concept of 
increased accessibility, in the metabolic region, of .substrate to enzymes. 


Introduction 

TN strawberry leaves and radish root slices, 
low concentrations of iodoacetate increased 
the COo output and induced characteristic 
changes in the metabolite content and in the 
leakage of certain metabolites from the tissues 
(Barker and Younis, 1965 a, b ; Younis! et al, 
1969). 

Younis (1969) fed strawberry leaves with 
(i^C)-glucose either in water or in iodoacetate. 
The latter considerably increased the 
output and the permeability of the plasmalemma 
and the tonoplast as was evident from the 
increased leakage from the free and inner 
spaces of leaves. The rate of leakage of sugars 
was dependent on their content in the inner 
space and was much higher in iodoacetate than 
in water. 

The above-mentioned pronounced changes in 
cell permeability and metabolism led to the 
conclusion that iodoacetate increased the 
accessibility, in the metabolic region, of sub¬ 
strates to enzymes normally not saturated with 
their substrates and so the increased respira¬ 
tion could be explained on this basis. 


Permanent Address : Department of Botany, Faculty 
of Science, University of A*in SbamSi Abtes§ia, Cairo, 


It is the main objective of this paper to 
consider further results, which have been 
obtained during the work presented in a 
previous: paper (Younis, 1969). The present 
results provide a further evidence for the 
concept of increased accessibility of substrates 
to enzymes in presence of iodoacetate. 

Materials and Methods 

The methods of sampling and of feeding the 
strawberry leaves (var. Huxley) were precisely 
those of Barker and Younis (1965 b) and 
Younis (1969). A preliminary period of 2 days 
with the ends of petioles in water was allowed 
befoi-e feeding the leaves with (^ 'C)-glucose, 
either in water or in M iodoacetate. Samples 
were taken for analysis after 24 and 48 hours. 

The determination of leakage was exactly as 
in Younis (1969). Briefly, in the two experi¬ 
ments carried out at 15° C, the leaves were 
cut into strips, dropped in water and subjected 
to two successive 5 mins, evacuations to ensure 
injection of water into the intercellular spaces. 
The strips were then soaked in a fresh aliquot 
of water for 2 hours under aerobic conditions : 
this: allowed compounds to diffuse out. 

The strips., after being soaked, were taken 
out, blotted and divided into 2 portions.; one 
ms extracted for keto-acids and the other 
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organic acids. The soaked-out inner space; 
solution was also divided for measuring' the 
activity of organic and keto-acids. 

Kihing of tissues and extraction of keto- 
acida were carried out as in Isherwood and 
Niavis (1956). For organic acids, the technique 
of Wager & Isherwood (1961) was used. The 
extracts were passed through columns contain¬ 
ing 3g. of Dowex 50 (X 8) cation exchange- 
resin to retain inorganic actions & amino-acids ; 
neutral compounds & anions passed through 
(Younis, 1969). The effluent was used directly 
without further fractionation for determina¬ 
tion of organic acids. 

The solvents used for chromatographic 
separation of pyruvate and a-ketoiglutarate 
were those of Isherwood and Niavis (1956). 
The dried organic acid extracts were dissolved 
in water and an aliquot applied to the 

soaked-out activity 
inner sp; 


Enzymes in Straivherry Leaves 

the total level of pyruvate shown by Barker 
and Younis (1965 a). 

After 1 day, a-ketoglutarate activity was less 
in iodoacetate than in water but after two 
days the situation was reversed; 3-fold increase 
in activity being detected. This great increase 
in activity in a-ketoglutarate is rather difficult 
to reconcile with the fact that the total level 
of a^ketoglutarate showed a slight, if any 
increase in iodoacetate (Barker and Younis, 
1965 a). 

The leakage of a-ketoglutarate from the inner 
space was greater after 2 days in iodoacetate 
than after one day. To make the results 
(Tables I and II) better comparable, rate 
constants; of leakage were calculated. For 
example, the rate constant of leakage of 
a-ketoglutarate after 1 day in iodoacetate 
(Table I). 

from inner space (counts/min./g. tissue/hr.) 
ice activity (counts/min./g. tissue) 


4-5 


0-0090. 


chromatogram. Two-directional chromato-. 
graphy, using the solvent systems of Pritchard 
(4959), gave good separation of citrate and 
malate. 

Chromatograms were exposed to X-ray films 
and D19 b developer was used for 5-7 mins, 
development time. The radioactive spots of 
the acids were traced from the autoradiograms 
onto the chromatograms which were then cut 
and eluted. •0'-2ml. aliquots! were pipetted onto 
planchettes and counted with a standard set¬ 
up including an end window Geiger tube. 
Countings were carried out to a standard devia¬ 
tion of 1% and all measurements were corrected 
for background cooint and paralysis. 

Results and Discussion 

The present results indicate that some of the 
absorbed glucose was incorporated into pyru¬ 
vate, a-ketogilutarate, citrate and malate ; the 
latter 3 acids being most probably generated in 
the mitochondria through the tricarboxylic 
acid cycle reactions. The activity of the acids) 
extracted from the leaf residues iss considered 
as a measure of the inner space activity and is 
presented *in Tables I and II together with the 
activity of acids in the soaked-out inner space 
solution. 

The activity of pyruvate in the inner space 
was greater after 2 days in iodoacetate than in 
water and this accords with the increase . in 


Table I 

Activity^' in keto~-acids (counts/min./g. tissue) 
and rate constant of leakage of ucids in 
experiment 1 



1 day iodoacetate, inner space .. 34 500 

2 days „ ..83 6400 •. 

1 day water, inner space .. 32 1800 

2 days „ ..40 2400 .. 

1 day iodoacetate, soaked-out inner space 00 9 0*0090 

2 days „ ..00 100 0*0078 

1 day water, soaked-out inner space .. 00 00 •• 

2 days ,, 00 00 .. 

* The term activity refers to radioactivity. 

Thus, although the activity of a-ketoglutarate 
in the inner space of iodoacetate leaves varied 
from 500 (after 1 day) to 6,400’ (after 2 days), 
yet the rate constants of leakage were much 
less variable (from O'-0090 to 0-0078). This 
obviously suggests that the rate of leakage of' 
a-ketoglutarate was dependent on the inner 
space concentration. 

The activities in citrate and malate in the 
inner space were lower in iodoacetate than -in 
.water (Table II). Again, this result does not 
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agree with those of Barker and Younis (1965 a) 
who reported a small increase in the total level 
of citrate in iodoacetate. Leakage of citrate, 
and malate from the inner space of the cut 
strips was operative and iodoacetate had an 
accelerating effect on the rate of leakage. On 
average, the rate constants of leakage for both 
acids were greater in iodoacetate than in water 
(Table II). 


mentation of acids^ of the tricarboxylic acid 
cycle was later demonstrated in corn- roots 
(Maclennan et al, 1963 ; Lips and Beevers, 
1966 a, b ; Steer and Beevers, 1967). 

Thus, we can conclude that the contents of 
a-ketoglutarate, citrate and malate might be the 
sum of 2 separate pools, one of. which is under¬ 
going turnover in the tricarboxylic acid cycle 
and the other is not associated with the cycle. 


Table II 

Activity in organic acids (counts/min./g. tissue) and rate constant of leakage of acids 


EfPt- Sample 


1 1 day iodoacetate, inner space 

2 days „ 

1 day water, inner space 

2 days ,, 

1 day iodoacetate, soaked-out inner space 

2 days „ 

1 day water, soaked-out inner space 

2 days „ 

2 2 days iodoacetate, inner space 

2 days water, inner space 
2 days iodoacetate, soaked-out inner space 
2 days water, soaked-out inner space 


It is apparent that the rate of leakage differed 
in the two experiments. Thus, Younis (1969) 
stated that leaves which appear to be similar 
may differ greatly in permeability. He found 
that the response of respiration of mature 
leaves to iodoacetate was similar in several 


Citiate 

Rate 

constant of 
leakage 

Malate 

Rate 

constant of 
leakage 

990 


6625 


1700 

, . 

5500 

.. 

2000 


13900 


6700 

, , 

20600 


to 

. , 

70 

0-0053 

51 

0-0150 

200 

0-0182 

00 

,, 

100 

0-0036 

100 

0-0075 

280 

o-ooes 

480 

.. 

9640 

, , 

2530 


29530 

•« 

170 

0*1770 

2130 

0-1106 

375 

0*0741 

975 

0-01C5 


The changes in the content of the former pool 
might not affect the total content of these 
acids. However, these conclusions are rather 
speculative and call for further investigation. 

Acknowledgments 


experiments. Nevertheless, varied extent of 
leakage in leaves, held in water was noted. 

The present results showing leakage of acids 
from the inner space are of great interest and 
doubtless provide ai further evidence in sup¬ 
port of the previously suggested concept that 
iodoacetate increased the permeability of the 
cell membi:anes and possibly of the cytoplasm 
and consequently increased the accessibility of 
substrates to enz 3 nnes in the metabolic region ; 
thus the increased rate, of respiration of the 
leaves (Younis, 1969). 

To explain the above-mentioned abnormal 
changes in the activity of acids, it is note¬ 
worthy to refer to the work of Steward et al. 
(1956, 1958) who pointed out that the plant tissue- 
is a heterogeneous system and it is entirely 
possible for two immiscible metabolic pools to 
co-exist, and to contain the same substrate, 
which may be subject to different reactions or 
to similar reactions proceeding at different 
rates. Examples where the concentration of a 
metabolite was increasing while radioactivity 
was decreasing were given. Also compart- 
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MANGANESE IN THE BOTTOM SEDIMENTS OF THE EASTERN PART OF 

BAY OF BENGAL 

N. V. N. DURGAPRASADA RAO, M. RAMA MURTY and M. POORNACHANDRA RAO 
Geology Department, Andhra University, Walt air 


Introduction 

mwENTY bottom sediment samples covering 
different marine facies of the eastern part 
of Bay of Bengal (Lat. 7° 40-20° 28'; Long. 
92° 20-97° 590, which formed part of the. collec¬ 
tions made during a cruise on “Anton Brunn”, 
a U.S. Oceanographic ship, in 1963 as a part 
of International Indian Ocean Expedition, were 
chemically analysed. The sediments were 
collected by dredge and snapper. As a part of 
the chemical study of the above sediments, this 
paper presients the results of the geochemical 
distribution of manganese in the clay-sized sedi¬ 
ments, estimated colorimetricaHy by the persul¬ 
phate method of Radar and Grimaldi (1961). 
The latitudinal zonation of carbonate content in 
the sediments of the eastern part of Bay of 
Bengal has already been reported by Durga- 
prasadai Rao and Foornachandra Rao (1969), 

Results and Discussion 

The individual values of manganese 
content show large variation from a 
minimum of 0*015% to a maximum of 0*34% 
(Table I). However, it is observed, that there 
is a regional variation in Mn content, a decrease 
in the concentration of this element towards 
south. Higher amounts of Mn are found in the 
terrigenous sediments of the northern part 
(above the northern extremity of Andaman 
Islands) when compared to the southern part 
characterised by high carbonate content (45%). 
This type of antipathic relationship between 
carbonate content and manganese has been 
observed by Wakeel and Riley (1960), and 
Subba Rao (1964) in marine sediments. 

The regional variation in the manganese 
content might be due to two factors : (1) Control 
exercised by the continental geological forma¬ 
tions and the amount of discharge by the rivers, 
and (2) the influence exerted by the carbonate 
content on Mn precipitation in the depositional 
environment. However, the influence of the 
second factor does not seem to be important. If 
it were so, in the southern part, where the sedi¬ 
ments contain appreciable carbonate content 
(45%), the CO 2 from the decomposing orgianici 
matter will first attack the carbonate with the 


formatioh of bicarbonate which in turn, will 
tend to raise the pH (Manheim, 1961). As the high 
pH and the presence of small quantities of solid 
’.calcium carbonate form the most favourable 
environment for the non-reversible precipita¬ 
tion of manganese in the solid phase (Rankama 
and Bahama, 1950), one would naturally expect 
higher amounts of manganese. But contrary to 
this only small amounts of manganese are 
present in the sediments of the southern part. 


Table I 

Manganese in the bottom sediments of the 
eastern part of Bay of Bengal 


Sample 

No. 


Location 


CaCOa Mn 
fathoms * 


South of Mergui Archipelago: 


17 

70 40' N. 

97° 08' E 

202 

37 

0*026 

19 

8° 29' M. 

97° 69' E 

27 

47 

0*015 

20 

9° 13' K, 

97° 51' E 

35 

68 

0*020 

24 

10° 36' N. 

96° 39' E 

1360 

21 

0*160 

22 B 

10° 4u' N, 

97° 10' E 

160 

50 

0*015 

Off Andaman Islands : 





28- I 

11° 20' N, 

92° 40' E 

30 

37 

0*015 

28-11 

11° 36' N, 

92° 40' E 

25 

26 

0*016 

28 

11° 49' N, 

92° 52' E 

49 

16 

0*020 

28 B 

12° 01' N, 

92° 65' E 

27 

41 

0*025 

29 

12° 23' N, 

93° 20' E 

36 

98 

0*016 

Irrawaddy Delta Shelf; 





30 A 

00' N, 

97° 41' E 

37 

15 

0*340 

37 

13° 28' N, 

97° 19' E 

39 

6 

0*050 

40 

16° 19' N, 

96° 24' E 

10 

2 

0*095 

42 

16° Ob' JM, 

94° u4' E 

16 

17 

O-oiO 

43 

16° 08' JN, 

94° 04' E 

30 

12 

0*055 

44 

15° 30' N. 

93° 20' E 

31 

10 

0*065 

Off Brahmaputra Delta: 




60 A 

19° 27' N, 

92° 32' E 

550 

9 

U*05o 

48 

19° 41' JN, 

93° 08' E 

21 

6 

0*U8a 

47 B 

19° 6U' N. 

92° 55' E 

17 

2 

0*od0 

47 

20° -8' N, 

92° 2U' E 

a 

6 

0*055 


Considering the first factor mentioned above, 
the Brahmaputra and Irrawaddy river systems 
draining respectively through reworked sedi¬ 
mentary formations' and certain well-marked 
alluvium-covered areas, separated by belts of 
hilly coimtry mainly composed of gneisses and. 
basic intrusives (O'*25 to 0*09 Mn) with notable 
manganese content (Chhibber, 1934), join the 
Bay of Bengal in the north-east. The sedi- 
mentary detritus discharged bj^ the above rivers 
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is mostly deposited in the northern part of the 
area resulting in the increase of Mn content 
The southern part is practically devoid of river 
contribution of sediments from the land area. 
Thus the high manganese content of the northern 
part sediments may be ascribed to the significant 
contribution from the source material through 
rivers compared to the southern part. 

Conclusions 

From the above results, it is concluded 
that the northern part of the area under 
investigation has different type, of sedi¬ 
ments from that of the southern part. As far 
as manganese content in the sediments of the 
eastern part of Bay of Bengal is concerned, it 
is inferred, that the source of the sediments and 
the amount of discharge of rivers played rather 
important role than the prevailing environ¬ 
mental infiuence. 
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HIGH TEMPERATURE K-FELSPAR IN A BASIC CHARNOCKITE 
OF KO.NDAVIDU, GUNTUR DISTRICT, ANDHRA PRADESH 

M. S. SADASHIVAIAH and G. V. SUBBARAYUDU 
Department of Geology^ Karnatak University, Dharwar-S, India 


ilTWO hundred metres south-east of the village 
Kendavidu (Lat. N. 16® 15' 40" ; Long. E. 
80° 15' 50") occurs coarse-grained basic chamoc- 
kite forming hill-hke mass. It shows domi- 
inantly gjranulitic and occasionally isubophitic 
textures. In thin section it is composed of 
labradorite felspar, hypersthene, augite, 
K-felspar, quartz and biotite together 
with accessory apatite, magnetite and 
pyrite. The labradorite felspar (Angg.gg is 
seen mostly as twinned prisms and laths. The 
hypersthene occurs as anhedrai plates with 
2V^ = 56° to 57°, (7-a)= O-Ol?, /?= 1*702 and 
pleochroic with a = salmon pink, =3 pale 
yellowish-pink, and 7 = pale green Pale 
green augite having 2V^ = 51°, y : [001] = 40°, 
(7-a) = 0-024 and = 1-680 exhibits similar 
shape and size as that of hypersthene. 

Microperthitic K-felspar belonging to the 
sanidine-anorthoclase group of the High albite 
series (Deer et ah, 1962) occurs as discrete 
crystals or patches within the labradorite 
felspar. The K-felspar has ^= 1*522 to 1*523 
and variable optic axial angle (2V^) from 24° 
to 44° (determined on the universal stage). 


The optical characters have shown that the 
K-felspar grains having 2 ranging from 
24° to 34° are more abundant than the grains 
giving optic axial angles between 34° and 44°. 
The K-felspar is often found replaced by 
labradorite, and in such instances it occurs as 
patches within the latter. It constitutes 4*16% 
of the mode and it is found difficult to separate 
from the host rock for further investigation. 
However, the K-felspar takes the characteristic 
stain when the thin section of the basic 
charnockite is treated with sodium cobalti- 
nitrite. The felspars show effects of strain. 
Anhedrai quartz exhibits, deformation lamellae 
and strain shadows. Strongly pleochroic brick-' 
red biotite is secondary after pyroxenes. 
Apatite occurs as prismsi here and there. 
Magnetite and pyrite are seen as discrete 
grains and asi granular inclusions in pyroxenes. 

The basic charnockite of Kondavidu contains 
thin and elongated xenoliths of possibly 
semipelitic composition measuring about 0-3 X 
6 metres tapering at both ends, and these 
xenoliths are composed of the mineral assem-' 
blage almost similar to the host rock; hence 
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the xenoliths are charnockitic in character. The 
xenoliths which are charnockitic in character 
show some amount of variation in colour, 
texture and mineral assemblage. The greyish, 
type is fine grained and foliated while the dark 
grey type is coarse grained and granulitic. 

Fresh specimens of the basic charnockite and 
the ash-grey-coloured xenolith of charnockitic 
affinity of Kondavidu have been chemically 
analysed and the chemical analyses together 
with the calculated C.I.P.W. norm are ^ven 
in Table I, The petrochemistry reveals that the 
basic charnockite is rich in iron, magnesia and 
lime, deficient in alumina, poor in silica, and im¬ 
poverished in alkalies when compared with 
the analysed xenolith. These characters are 
also reflected in the calculated norm. 


Table I 

Chemical analyses 


Specimen No. 

K14 

K332 

Si02 

48*60 

62 -35 

TiO« 

0-70 

0*65 

A1 2 O 3 

14*69 

16*36 

Fe203 

4*96 

1-20 

FeO 

11*78 

5-98 

MnO 

0*17 

0*08 

MgO 

5*50 

1*66 

CaO 

10*78 

3*64 

NasO 

1-57 

4-90 

K 2 O 

0-77 

2*95 

H 2 O 

0*52 

0-3u 

Total 

100*04 

100*07 



C.I.P.W. 

norm 

Q 

2*46 

8*94 

or 

6*00 

17*79 

ah 

13-10 

41*39 

an 

30*58 

13*90 

di 

19*21 

3*32 

hy 

20*68 

11*49 

mt 

7*19 

1*86 

il 

1*37 

1*37 


K14. Basic charnockite, Kondavidu, Anal,: G. V, 
Subbarayudu. 


K 332. Fine grained .^enolith from the basic charnockite 
(K14), Kondavidu, Anal. : G. V. bubbarayudu. 

Though it is difficult to surmise, precisely, 
the composition of the parent material of the 


xenolith, it is possibly a semipelitic sediment 
rich in silica, alumina and alkalies and has 
derived its present texture and mineral 
assemblage due to metamorphism caused by 
the magma which has given rise to the basic 
<chr.r:iockite of the area. It is evident that the 
basic charnockite, though metamorphic in 
character in the present state, its parentage is 
undoubtedly igneous. 

The occurrence of the high temperature 
K|-fe];spar of the sanidine-anorthcicl'ase iso- 
morphous series (High albite series) in the 
basic charnockite is of great importance in 
view of the fact that the sanidine-bearing 
rocks belonging to the sanidinite facies are 
restricted to xenoliths in lavas., thermally 
metamorphosed contact rocks, dykes, volcanic 
breccias and in the vicinity of near surface 
intrusions (Turner and Verhoogen, 1962). So 
far there is no recorded instance of the occur¬ 
rence of high temperature K-felspar belonging 
to the sanidine-anorthoclase isomorphous 
series in charnockites. High temperature 
K-felspar in the basic charnockite of Konda¬ 
vidu has probably originated due to the 
•assimilation of the semipelitic sediment by the 
parent magma of the basic charnockite when 
the potash constituont of the sediment while, 
getting incorporated has crystallized to give 
rise to the high temperature form of the 
K-felspar belonging to the sanidine-anortho-i 
(clase isomorphous series under th,c physico¬ 
chemical conditions similar to the sanidinite 
facies. 
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LETTERS TO THE EDITOR 


ROTATIONAL ANALYSIS OF A 
SYSTEM OF AlBr 

The emission spectrum of AlBr is well known 
to consist of two discrete band systems in the 
regions X 3000-^2750 and X4370-X4040. From 
a detailed study of the rotational structure of 
some of the bands of the ultraviolet system, 
Jennergreni (1948) showed that the transi¬ 
tion is Ain-X^2. The bands in the region 
X 4370-X 4040 were first reported by Sharma^ 
in a transformer discharge using the dis¬ 
persion of Hilger Spectrograph with 

glass optics. The bands were analysed on the 
basis! of two sub-systems ansing from 
XI2 transitions by analogy with similar systems 
of AlCl and All. From the observed head 
origin intervals] in the bands of sub- 


Q and R lines of sn^-X^S bands were split up 
into two lines of almost equal intensity due to 
the bromine isotope effect at high J values. 
The J numbering in the P and R branches 
of 3n^_xi2 sub-band is fixed by a comparison 
of the observed values with those 

determined from the rotational constants of 
X12 state, reported by Jennergren. Similarly, 
the J numbering in the P, Q and R branches 
of the sub-band is fixed from, a 

comparison of the observed AiF"(J) values 
with those determined from the rotational con¬ 
stants of XI2 state. The J ass|ignments in 
both the bands were confirmed from a detailed 
study of the bromine isotope effect. The J 
numbering in the P and R branches of the 
3 ITq-X^ 2 sub-band is shown in Fig. 1. The 



(0,0) 0^0 HEtvD.' 


Fig, 1 


system, approximate values of the rotational 
constants of state were determined. 

In our recent investigations on the spectra 
of III-A group halide molecules, we have 
photographed the visible emission band spec¬ 
trum of AlBr as excited in a R.F. discharge 
from a 1/2 k.W. oscillator in the second order; 
of 21 ft. Cancave Grating Spectrograph (dis¬ 
persion 0-625 A/mm.). The (0,0) bands: of the 
two sub-systemsi were well resolved and found 
suitable for a detailed study of the rotational 
analysis. The rotational structure of sn^-X^S 
sub-band revealed the expected two branches) 
P and R, while the sub-band showed 

an intense Q branch, in addition to P and: E 
iF^cbes. The R lines 9| the 


band origins and the rotational constants of 
the V' 3: 0 level of the and states as 
determined from the rotational analy'sis are 
given in Table 1. 


Table I 

Rotational constants of and '*^11 states of 
AlBr^ 



Bo 



»State 

in 

cmr" 

lo 

ro 


0*1643 

IVO-SexlO-"" gm./cm.2 

2.2.59 Xl0-« cm. 


0*1646 

170.05xlO-‘" gm/cm.^ 

2-257x10-® cm. 


of := 23C62-70 cm.-i 

9t 2379§40 


Letters to the Editor 


229 


Wo. 16 1 

May 20,1970 J 

Spectroscopy Lab., A. Lakshminarayana. 

Department of Physics, P. B. V. Haranath. 
Andhra University, 

Waltair, October 30, 1969. 
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FORCE CONSTANTS, MEAN 
AMPLITUDES OF VIBRATION AND 
BASTIANSEN-MORINO SHRINKAGES 
OF TaClc-i iON 

Recently, the- fundamental frequencies for: 
TaCl(|-^ ion have been assigned by Beattie et al.i 
The ion belongs to symmetry, has three 
(^i> ^2 and Raman active, two and v^) 
infrared active and one {v^) inactive frequencies. 
These are = ^80, = 300, — 328, = 160, 

Wjj 181 and Vq-=: 128 cm.-i The inactive funda¬ 
mental frequency has been calculated using 
Wilson’s rule ^ 2 p^, 

Wilson’s G~F matrix method has been used 
to evaluate , the force constants using G.V.F'.F. 
The matrix elements of F and G matrices and 
symmetry co-ordinates are the same as those 
of Pistorius.- Earlier workers in the field have 
used different arbitrary assumptions for the 
solution of mode of vibration, in the case 
of XYfj type of molecules and ions, which 
led to two-dimensional equation. Recently, 
Peacock and Muller-^ have indicated a method 
to overcome this difficulty. Using this method 
we have evaluated all the seven independent 
force constants uniquely. The calculated force 
constants are shown in Table 1. 


Table I 

Force constants of TaCl^f^ ion in 10^* dyne 


ff 

1*96261 

f'rr 

0*09475 

frr 

0-18926 

frarf'^^rd 

0*04812 


0*17098 

fao.~f aa 

-0-OC0014 

f (xorf aa 

0*000008 


Again the method of Peacock and Muller^ 
has been used to evaluate the symmetrized 
mean amplitude matrix 2 for mode of 
vibration, which is related to mean amplitude 
of vibration and Bastiansen-Morino shrinkages. 
The mean amplitudes of vibration u(X —^Y), 
h(Y...Y short), and u(Y...Y long) have 
been evaluated at two different temperatures 
0° K and 298° K. The interatomic distance Ta- 
01 = 2*6468 A has -been calculated by Badgers 
relation^ and used to evaluate tUe pastia^geti- 


Morino shrinkages c)(Y...Y short) and 
(Y...Y long) at 0° K and 298° K. The mean 
amplitudes of vibration and Bastiansen-Morino 
shrinkages have been tabulated in Table II. 
Table II 

Mean amplitudes of vibration (u) and 
Bastiansen-Morino shrinkages (h) in A units 
for TaClQ-^ ion 


Quantities 

T=0°K 

T=29S°K 

u (X-YJ 

0*041784 

0*050155 

It (Y- • -Y short) .. 

0-067874 

0*105390 

u (Y- • • Y long) .. 

0*054295 

0*065936 

c) (Y...Y short) .. 

0*000384 

0*001078 

<) (Y-..Ylong) .. 

0-0J1640 

0*00-1890 


These have not yet been experimentally deter¬ 
mined from electron diffraction studies and 
therefore they may prove to be useful if and 
when such a work is carried out. 

The authors express their sincere thanks to 
Prof. S. Lokanathan for his interest in this work. 
One of us (M. L. M.) is also grateful to U.G.C. 
for the award of a Post-graduate Research 
Scholarship. 

Department of Physics, M. N. Awasthi. 

University of Jodhpur, M. L. Mehta. 

Jodhpur (Rajasthan), Nou6771 her 1, 1969. 
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EFFECT OF ACID LEACHING ON 
ALPHA-INDEX OF SIZE FRACTIONS 
OF MONAZITE AND ZIRCON SANDS 

Quite often the alpha-index reported for a 
mineral does not represent the true activity, 
and the high values obtained result in low age 
values. Hence the effect of acid leaching on 
radioactivity of minerals like monazite and 
zircon has been studied by many earlier 
workers.1’2 In the present investigation, the 
effect of acid leaching on alpha-index of 
naturally occurring size fractions of beach 
placers of monazite and zircon, collected from 
Manavalakurichi area in Tamil Nadu (Madras 
State), India is studied using - a scintillation 
counter with a view to determine their ages 
by leaid-alpha method. All the samples are 
crushed to the same size and the studies are 
made by adding dilute HCl (1:4) to the 
^ 40 ^ §jzf sample 51154 it tox 48 liQWI- 
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Size fraction 
(in microns) 


Monazite 



Zircon 


Initial activity 
(aii.has/mg/.hr.) 
fl03) 

Activity after 
acid treatment 
(alphas/mg./hr.) 
(lo'j 

Percentage 

drop 

in 

activity 

Initial 

activity 

(alphas/mg./hr.) 

Activity after 
acid 

treatment 
(alpha?/mg./hr.) 

Percentage 

drop 

in 

activity 

Total 

12-3 

10*4 

15 

194 

185 

5 

>315 

12*0 

10*2 * 

15 

169 

160 

4 

316-250 

12-0 

10-1 

16 

176 

165 

6 

250-160 

13*1 

10-9 

17 

171 

165 

4 

160-125 

10-8 

10-0 

8 

222 

190 

14 

125-090 

11«7 

10-4 

11 

Z42 

262 

23 

<090 

12*3 

10-2 

17 

438 

390 

11 


The natural percentage abundance of these 
minerals and their order of purity along with 
several others from this area are reported in 
our earlier communication,^ The index is 
accurate to ± 2%. 

From Table I it can be seen that acid leach¬ 
ing has caused appreciable change in alpha 
activity in certain size fractions! of both mona- 
zite and zircon. In monazite, for majority of 
size fractions the drop in activity is around 
16%, and for 160-125 ju size, a minimum of 
8%. After acid leaching, the alpha-index for 
all the size fractions in this mineral is found 
to be of the same order, thereby indicating that 
the slight variation observed before leaching 
is mainly due to surfacial contaimination. 

In zircons, higher activity is exhibited by 
the finer sizes, before acid treatment. How¬ 
ever, as Silver and Deutsch- have pointed out, 
in zircons, though a significant proportion of 
both uranium and thorium is' presumably held 
within the zircon structure as the cations 
and Th4+^ significant amounts of these two 
elements might also be present in zircon as 
leachable uranothorite. This is! evident from 
the large drop (11-23%) exhibited by these 
finer sizes as compared to 4-6% in coarser sizes. 
However the residual activities are still high 
and clearly show that their activity has been 
to a large extent uniformly distributed through¬ 
out the crystal structure of the mineral. In 
these size fractions, the tendency for the alpha 
activity to increase inversely with the size of 
the particle can be noticed. A similar effect 
has been observed by Quinn et al^ in their 
lead-alpha studies on zircons from Cowesett 
granite where the alpha activity is found to 
increase inversely with crystal size, for three 
sizes considered. 

Dept, of Physics, C, S. Sastri. 

Indian Institute of V. Sivaramakrishn^an.' 

Technology, 

jpecmb?r 
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THERMAL DECOMPOSITION OF ' 
CADMIUM CHROMATE 

The thermal decomposition of cadmium 
reineckate, [CdCSCNoH.^) o] [Cr(NCS) 4 (NH.j) 
is reported to give a mixture of cadmium oxide 
and the spinel, cadmium chromite, CdCioO^, 
at about 950° C.^ Solid state reaction of CdO 
and Cro 03 for the formation of the spinel 
requires heating the oxide mixtures at 800-900° 
for several hours. We report here the facile 
and quantitative formation of the spinel at 
much lower temperatures via the thermal de¬ 
composition of cadmium chromate. 

Cadmium chromate was prepared by two 
different methods: (i) 25 mM of CrO^ wasi 
dissolved in about 25 ml. of water. To this 
solution was added in small quantities 25 mM 
of CdO. The resulting solution was evaporated 
to a small volume and kept in a vacuum desic¬ 
cator over cone. H^SO^ at room temperature. 
Yellow crystals of anhydrous CdCrO^ separated 
out. The crystals were collected in a filter, 
washed with acetone and dried (Found Cd, 
49-32% ; Cr, 22-71%, required for CdCrO^, Cd, 
49-20%; Cr, 22-77%). (ii) CdCrO.^ was also 
obtained by grinding for 20-30 minutes 
equimolar proportions of CdO and CrO^ in an 
agate mortair and pestle. The X-ray powder 
patterns for both the samples were the same. 
The d spacings determined using a 114-6 mm. 
diameter camera and CuK^ radiation were: 
4-66. (s), 4-24 (s), 3*89, (w), 2*75 (s), 2:54 (s), 
2:15. (s), 1*93 (m), 1*71 (to). 1-.62 (to),.. 
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The course of decomposition of CdCrO^ was 
invesitigated by thermogravimetry and was 
supplemented by chemical and X-ray elucida¬ 
tion of nature of products. Exactly about 
SOQmg. samples of CdCr 04 (— 200 mesh) were 
taken in a platinum crucible and heated con¬ 
tinuously from room temperature at a linear 
rate of 6 ® per minute in a Stanton Model HT- 
SM thermorecording balance. The weight 
change vs. temperature (TG) and the rate of 
weight change vs. temperature (DTG) curves 
are shown in Fig, 1 . Decomposition began at 



Fig. 1. T.G. and DTG curves of CdCr0.i. Rate of heat¬ 
ing = 6° /min. 

570° and was( complete at 700° ; the DTG curve 
indicates only a one-step decomposition The 
total weight loss on thermal decomposition was. 
found, to be 10*5% which indicated that all 
the Cr (VI) in the original chromate had trans¬ 
formed tg Cr (III) witii los^ of oxj^gen, [Expected 


oxygen weight loss accompanying Cr(VI) 'to 
Cr(III) change in CdCrO^ is 10-51%.] Tlao 
X-ray powder pattern of the final prodiJict 
showed lines characteristic of CdO and 
CdCro”i 04 . On leaching the product witD- 
2 N H 2 SO 4 , the cadmium was found to be dis¬ 
tributed in the solution and insoluble phases 
in the ratio of 1 : 1 and all the chromium wai4 
found only in the insoluble phase. The insolu¬ 
ble phase gave X-ray powder pattern charac— 
teiristic of only Cd,Cr 204 , and was opened. np> 
by fusion with sodium peroxide and analyzed 
for cadmium and chromium (Found CdL, 
40-19'% ; Cr, 37*21% recLuired for CdCroO^^^r 
Cd, 40-07%; Cr, 37-09%). Thus, the decom¬ 
position of cadmium chromate (VI) yields, CdO 
and the spinel CdCr 204 following the overall 
stoichiometry : 2 CdCrb 4 CdO + CdCr^O^ H- 
1-1- Oo. The ready formation of the spinel dur¬ 
ing the decomposition of CdCr 04 is ascribed, to 
the cadmium and chromium being present irt a 
perfectly blended state, almost at a molecular 
level, a condition which is not achieved in a 
synthetic mixture of Cr^Og and CdO. 

The thermogravimetric results were utilized, 
to find out the order of the reaction and tlie 
activation energy by making use of Freeman— 
Carroll plot^ (Fig. 2). The order of tlio 



Fig.- 2.. Freeman-Carrol plot: Kinetics of the 
composition of CdCtQ^ ‘ ^ ^ m 





230 


betters to the Editor 

Table I 


f Current 
L Science 

Size fraction 
(in microns) 


Monazite 



Zircon 


Initial activity 
(aiphas/mg/.hr.) 
ao3) 

Activity after 
acid treatment 
(alphas/mg./hr.) 
(lOS) 

Percentage 

drop 

in 

activity 

Initial Activity after 

activity acid 

(alphas/mg./hr.) treatment 

(alpha?/mg./hr.) . 

Percentage 

drop 

in 

activity 

Total 

12*3 

10-4 

15 

194 

185 

5 

>315 

12*0 

10-2 • 

15 

169 

160 

4 

315-250 

12-0 

10-1 

16 

176 

165 

6 

250-160 

13*1 

10*9 

17 

171 

165 

4 

160-125 

10*8 

10-0 

8 

222 

190 “ 

14 

125-090 

11*7 

10-4 

11 

342 

262 

23 

<090 

12*3 

10*2 

17 

438 

390 

11 


The natural percentage abundance of these 
minerals and their order of purity along with 
several others from this area are reported in 
our earlier communication.^ The index is 
accurate to ± 2%. 

From Table I it can be seen that acid leach¬ 
ing has caused appreciable change in alpha 
activity in certain size fractionsj of both mona- 
zite and zircon. In monazite, for majority of 
size fractions the drop in activity is around 
16%, and for 160-125 /a size, a minimum of 
8%. After acid leaching, the alpha-index for 
all the size fractions in this mineral is found 
to be of the same order, thereby indicating that 
the slight variation observed before leaching 
is mainly due to surfacial contamination. 

In zircons, higher activity is exhibited by 
the finer sizes, before acid treatment. How¬ 
ever, as Silver and Deutsch^ have pointed out, 
in zircons, though a significant proportion of 
both uranium and thorium is.' presumably held 
within the zircon structure as the cations 
and Th^+, significant amounts of these two 
elements might also be present in zircon as 
leachable uranothorite. This isi evident from 
the large drop (11-23%) exhibited by these 
finer sizes as compared to 4-6% in coarser sizes. 
However the residual activities are still high 
and clearly show that their activity has been 
to a large extent uniformly distributed through¬ 
out the crystal structure of the mineral. In 
these size fractions, the tendency for the alpha 
activity to increase inversely with the size of 
the particle can be noticed. A similar effect 
has been observed by Quinn et al^ in their 
lead-alpha studies on zircons from Cowesett 
granite where the alpha activity is found to 
increase inversely with crystal size, fgr three 
sizes considered. 
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l^^^ras-36^ December 


1 . Tilton, G. R. and Nicolayson, L. 0., GeocMnu a 
Gomochim. Acta, 1957, 11 , 28. 

2. Silver, L. T. and Deutsch, S., /. GeoL, 1963, 71, 

721. 

3. Sastry, C. S. and Sivaramakrishnan, V., Curr. Set., 

1968, 37, 650. 

4. Quinn, A. W., Jaffe, H. W., Smith, W. D and 

Waring; C. L., Am. J.Sci.^ 1957, 255, 647. 


THERMAL DECOMPOSITION OF 
CADMIUM CHROMATE 

The thermal decomposition of cadmium 
reinecka'te, [Cd(SCNoH^) 2 ] [Cr(NCS) 4 (NHi)Jo 
is reported to give a mixture of cadmium oxide 
and the spinel, cadmium chromite, CdCroO.^, 
at about 950° C.i Solid state reaction of CdO 
and Cr 203 for the formation of the spinel 
requires heating the oxide mixtures at 800-900° 
for several hours. We report here the facile 
and quantitative formation of the spinel at 
much lower temperatures via the thermal de¬ 
composition of cadmium chromate. 

Cadmium chromate was prepared by two 
different methods: (i) 25 mM of CrO^ wasi 

dissolved in aibout 25 ml. of water. To this 
solution was added in small quantities 25 mM 
of CdO. The resulting solution was evaporated 
to a small volume and kept in a vacuum desic¬ 
cator over cone. HoSO^ at room temperature. 
Yellow crystals of anhydrous CdCrO^ separated 
out. The crystals were collected in a filter, 
washed with acetone and dried (Found Cd, 
49*32% ; Cr, 22*71%?, required for CdCrO.^, Cd, 
49*20%; Cr, 22-77%). (ii) CdCrO^ was also 
obtained by grinding for 20-30 minutes 
equimolar proportions of CdO and Cr 03 in an 
agate mortar and pestle. The X-ray powder 
patterns for both the samples were the same. 
The d spacings determined using a 114-6 mm. 
diameter camera and CuK^ radiation were: 
4*66 (s), 4-24 (s), 8*89, (.zo), 2-75 (s), 2;54 (s), 
2*15. (s), l-93(m). l-?3 (m), 1*62 
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The course of decomposition of CdCrO^ was 
invesitigated by thermogravimetry and was 
supplemented by chemical and X-ray elucida¬ 
tion of nature of products. Exactly about 
500 mg. samples of CdCr 04 (— 200 mesh) were 
taken in a platinum crucible and heated con¬ 
tinuously from room temperature at a linear 
rate of 6 ® per minute in a Stanton Model HT- 
SM thermorecording balance. The weight 
change vs. temperature (TG) and the rate of 
weight change vs. temperature (DTG) curves 
are shown in Fig. 1. Decomposition began at 



FIG. 1. T.G. and DTG curves of CdCrOi. Kate of heat¬ 
ing = 6° /min. 

570° and was( complete at 700° ; the DTG curve 
indicates only a one-step decomposition. The 
total weight loss on thermal decomposition was 
found, to be 10*5% which indicated that all 
the Cr (VI) in the original chromate had trans- 
iQrmed to Cr (III) with los§ o| oxj?:|en, [Expected 


oxygen weight loss accompanying Cr(VI) to 
Cr(III) change in CdCrO^. is 10-51%.] The 
X-ray powder pattern of the final product 
showed lines characteristic of CdO and 
CdCr^i’ 104 . On leaching the product with 
2 N H 0 SO 4 , the cadmium was found to be dis¬ 
tributed in the solution and insoluble phases 
in the ratio of 1:1 and all the chromium was 
found only in the insoluble phase. The insolu¬ 
ble phase gave X-ray powder pattern charac¬ 
teristic of only Cd.Cro 04 , and was opened up 
by fusion with sodium peroxide and analyzed 
for cadmium and chromium (Found Cd, 
40'-19'% ; Cr, 37*21% recLuired for CdCr 204 , 
Cd, 40*07%; Cr, 37*09%). Thus, the decom¬ 
position of cadmium chromate (VI) yields CdO 
and the spinel CdCro 04 following the overall 
stoichiometry : 2 CdCr 04 —> CdO - 1 - CdCr 204 + 
I'i O^. The ready formation of the spinel dur¬ 
ing the decomposition of CdCr 04 is ascribed to 
the cadmium and chromium being present in a 
perfectly blended state, almost at a molecular 
level, a condition which is not achieved in a 
synthetic mixture of Cr^O.^ and CdO. 

The thermogravimetric results were utilized 
to find out the order of the reaction and the 
activation energy by making use of Ffeeman- 
Carroll plot- (Fig. 2). The order of the 



Fig. 2,. Freeman-Carrol plot; Kinetics of the de» 
compositioti of CdC^'Q^ 
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reaction is found to be one and the activation 
energy determined to be 68-1 Kcals/mole. 
Dept, of Chemistry, M. Ramakrishna Udupa. 

Indian Institute of P. V. Hariharan. 

Technology, G. Aravamudan. 

Madras-36, November 25, 1969. 
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EFFECT OF REDUCTION ON THE 
ADSORPTION OF HYDROGEN ON 
NICKEL-ALUMINA CATALYST 

With the silica supported nickel catalysts, 
Schuit and de 'Boer^'- found activated adsorp¬ 
tion of hydrogen to occur on a partially 
oxidized but net on a thoroughly reduced 
nickel surface. On succes'sive reduction of the 
catalyst the extent of fast adsorption increased 
at the expense of the slow adsorption that 
followed the initial fast adsorption. Since the 
fast adsorption mainly takes place on a com¬ 
pletely reduced metal surface it was decided 
to find out the effect of reduction on the 
metal surface area of nickel-alumina catalyst 
and hence on the hydrogen adsorption on the 
catalyst. 

In the present investigation a co-precipitated 
nickel-alumina catalyst, containing 30*1% of 
nickel, has been used. Three different amounts’ 
of the same catalyst (labelled as I, II and III) 
were subjected to different reduction treat¬ 
ments, the details of which are shown in 
Table I, After the reduction, the catalyst was 


Table I 

Comparison of catalysts I, 11 and 111 


Description 


Catalysts 


I 

II 

III 

Percentage of nickel content 
(by analysis) 

30-1 

30-1 

30-1 

Weight of nickel in the cata¬ 
lyst (gram) 

0.743 

0-849 

0-854 

Reduction temperature ( C.) 390 

490 

390 

Reduction time (Hours) .. 

12 

12 

72 

3BET surface area (m-Zg.) .. 

163-7 

118-0 

155-1 

Metal surface area (m-/g.) .. 

8-74 

12-09 

12-27 

Adsorption of hydrogen at 
19^C. and at 10 cm. eq. 
pr (ml. NT?) 

9-0 

14-2 

H-5 

Specific adsorption capacity 
(per gram of nickel) ml 
NTP 

12-11 

16-70 

16-97 


evacuated at 390° C. at 10"® cm. Hg and,copied 
to Hydrogen adsorption isotherm 


[ Current 
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measurements were carried out at this tem¬ 
perature using a conventional constant volume 
adsorption system. Nickel surface areas were 
calculated from the isotherms^ assuming that 
the amount of gas adsorbed at 10 cm. Hg 
represented a monolayer-^ and on the basis that 
each nickel atom in the surface adsorbs one 
hydrogen atom and that each hydrogen atom 
occupies 6*5 A- of the surface.*^ 

From Table I, it is seen that the specific 
adsorption capacities of the catalysts are in the 
order catalyst HI > catalyst II > datalyst I. 
The high adsorption capacity of catalyst III 
may be due to a longer reduction period. It 
must be noted in this connection that even 
though catalyst II was reduced only for 12 hours, 
as in the case of catalyst I, it has a specific 
adsorption capacity (16*7 ml.) comparable to 
that of catalyst III (16*97 ml,) reduced for 72 
hours. This may be attributed to the 
higher temperature of reduction, viz., 490° C. 
at which the catalyst is more easily reduced 
and the metal surface area is increased. 

The three catalysts can also be compared on 
the basis of their adsorption capacities/ at 
different temperatures as shown in Table II. 

Table 17 

Effect of temperature on hydrogen adsorption 
on nickel^alumina 

(Volume adsoibecl ml. NTF) 

Catalysts 

Temgerature I 11 III 

(!7 ioo !7 i ((7100 <Ji {(/im 

^ -^Ji) -(/i) 

200 9*84 I'UO 1.3-52 1-07 13-54 1*85 

30 6-34 2-06 10-34 1-96 12-72 2-22 

0 6-83 2-27 9-83 2-35 10-53 2-50 


^1 = Adsorption at the first minute from the lime of 
addition of gas frepresents the fast adsorption). 

( 7 ioo = Adsorption at the 100th minute irom the time 
of addition of gas. 

($^ 100 {7i) “ 1 difference between the amiount of 
gas adsorbed at the lOOth minute and the first minute 
(represents the slow adsorption). 

Catalysts II and III have a high value (13*52 
and 13*54 ml. respectively) showing a high 
adsorption capacity due to the greater number 
of free metal atoms. In all the three catalysts, 
the fast adsorption (q^) increases with tem¬ 
perature whereas the slow adsorption, (qiGo-^i) 
decreases. This observation indicates; that the 
sites active for high-temperature slow adsorp¬ 
tion and lower-temperatur© fast adsorption are 
less.® ' The decrease in the slow adsorption 
from 2-27-ml, at 0° C. to l*0Qml, ^t 200° C, is 
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(Striking in the case of catalyst I (the diiference 
being 1-27 ml.) when compared to catalysts II 
arki III where (Qigo'-^Qi) differences are only 
0-68 and O'*65 ml. respectively. This shows; 
that in the case of catalyst I, which is less 
reduced compared to catalysts II and HI, more 
unreduced surface nickel atoms are taking part 
in the fast adsorption at higher temperatures. 

Though the values, do not throw any 
definite light on the nature of the surface, they 
do indicate a trend that the highly reduced 
surface shows a higher fast adsorption and a 
lower slow adsorption than an incompletely 
reduced catalyst. 

One of us . (S. N.) wishes to thank the 
Ministry of Education, Government of India, 
for a Research Fellowship. 

Dept, of Chemistry, S. Narayanan.'^* 

Loyola College, L. M. Yeddaniapalli. 

Madras, November 29, 1969. 
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KINETICS OF THE OXIDATION OF 
MANDELIC ACID BY lODOSOBENZENE 
DIACETATE 

Lead tetraacetate is known to cleave a-hydroxy 
acids.i’- Lead tetraacetate and iodosobenzene 
diacetate are known to be very similar in their 
action on 1 : 2 diols.'^ As the reactions bet¬ 
ween a-hydroxy acids and iodosobenzene di¬ 
acetate have not been kinetically investigated sot 
far, we present in this communication the 
preliminary observations of our experiments on 
the kinetics and rate-law in the oxidation of 
man(^elic acid by iodosobenzene diacetate. The 
oxidation reaction was carried otit in binary 
solvent mixtures of acetic acid and water and 
the analytical procedure used was essentially 
that of Cordner and Pausacker,^ which consisted 
of the iodometric, estimation of unreacted 
iodosobenzene diacetate at various time inter¬ 
vals. The reactions were carried out both under 
pseudo first-order conditions and also under 
§^ 90 p^-prder gonditions^ Tfte reactio?^ i§ Qf ^ 


clean first order in iodosodiacetate and also in 
mandelic acid (Table I), 


Table I 

Second--order constants for the oxidation of 
mandelic acid by Iodosobenzene diacetate 


Temp. 40° C. 
[Iodosodiacetate] 
(M) 

[Mand-lie acid] 
(M) 

Solvent: 70% HOAc 

litre mole"'^ sec.'"^ 

0-005328 

0*61464 

6*12 

0-005413 

0-02434 

5*86 

0*005413 

0*04060 

5*86 

0*005328 

0*05094 

5*52 

0*009414 

0-04943 

5-6G 

0-012830 

0 *104943 

5*87 

0*025700 

0*04971 

5*83 


The oxidation reaction, under our conditions, 
does not induce polymerization of added acrylo¬ 
nitrile indicating the absence of free radicals 
in the reaction system. 

The reaction rate is also dependent on the 
solvent composition-increasing concentrations of 
acetic acid sharply decrease the rate of oxida¬ 
tion (Table II). 

Table II 

Effect of solvent composition on the rate of 
oxidation of mandelic acid by iodosobenzene 
diacetate 


[Mandaleic acid] [CoHoI (OAc]?] Temp. 

==0-02463M =0*005207M 40°C. 


% Acetic acid 


{rlr) 

litre mol‘j“‘ sec.'~^ 

60 

8*61 

70 

6*86 

90 

4*38 


This observation is quite analoigous to lead 
tetraacetate oxidations^* wherein addition of 
water or methanol to an acetic acid solvent 
increased the rate of oxidation of diols consi¬ 
derably by solvolysing the lead tetraacetate to 
a more active oxidant like Pb(OAc)^(OR)^. 
A similar hydrolysis would yield in the case 
of iodosobenzene diacetate 

ArI(O.CO.CH.^).> -h H.> 0 ^ 2 = 

ArI(C.c6.CI-r.j)‘^(OH) + CHjjCOOH. 

There also exists an inverse relationship bet¬ 
ween the rate of oxidation and the concentra¬ 
tion of acetic acid, in keeping with the above 
prediction. 

On an analogy with the lead tetraacetate 
oxidaitions^ of a-hydroxy acids we propose the 
following mechanism for the oxidation of 
mandelic aci^ hj iodosobenzene diacetate, 
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H 

CeHg-C-OH 

COOH 


+ C6H5l(0.CaCH3)2 




^6% c^o 




^0^HQ,C-Ctf3 
CeHsCHO + CO^ + Ce^sl + CH3COOH, 
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SOME NEW 6 : 8-DICHLORO- 
LS-SUBSTITUTED 2-THIO-3-ARYL 
4-QUINAZOLONES 

Several 4-quinazolone derivatives and 2- or 
4-s(ulphanilamido-quinazolones have been 
reported to be therapeutically active against 



simian and avian malarial infec^"" 
Recently, Bhargava et have 

thesised a large number of S-substituted ^ ^ 
4-quinazolone§. many of which have bec*J^ 
to be sufficiently active against F, 
in chicks. 

These sighihcant biological activitic-*’ ^ 
dated with 4-quinazolones inspired th(‘ * ^ ^ 
to synthesise some new S-substituted 2-"^^ 
a'ryl-4-quinazolone’s as possible antimoi*^; 
In the present investigation, the syntii«-'" ’ ^ 
6 : 8-dichloro-S-substituted 2-thio-3'-'** ^ I 
quinazolones from 3 : S-didhloroanti^* 
acid, aryl iso thiocyanates and alkyl halici' ’• 
been studied as listed in Table I, 

6:8- Dichloro - 2 - carboxymethylthio 
ethoxyphenyl-4-quinazolone was pr*' I * 
according to the method of Bhargava and ^ 
The product was crystallised from vt I S 
Yield, 65%, m.p. 222“ C. (Found : N, ^ 
7-32. CigH^^^CL^NoO^S requires N, C'bV 
7«52%). 

Bis - (6 : 8-dichloro ^ 3 -p ~ ethoxypcn 
quinazolonyl) ^disulphide .—Saturated i o i 

solution was added drop by drop * 
alkaline solution of the 6: 8-dichit * 1 1 
mercapto-3'-p-ethoxyphenyl~4“quinazo:loni* 


Table I 

6: 8^Dichloro-2-(substituted) thio^3-aryl-4-quinazolones 

O 

11 

N—R 

I C-SR' 

I 

Cl 


Aryl group 
R 


^-Tolyl 

/?/-Tolyl 

Methoxyphenyl 
^ ■ E t hoxy ph eny 1 

^-Methoxyphenyl 
^-Ethoxy phenyl 
jf/z-Tolyi 

/^-Methoxyphenyl 

|>-Ethoxyphenyl 

772-Tolyl 

^-Methoxyphenyl 
^-Ethoxy phenyl 
r^'ToIyl 

^-Ethoxyphenyl 


Substituent Yield M.P. Molecular Nitrogen. 

R' % °C formula*-7- 


H 

75 

205 

CusHjoCUNjOS 

Found 

8-12 

B - ri: 

H 

70 

207 

C]i 5 H10CI2N2OS 

7*85 

B' 3 i 

H 

80 

188 

C15H10CI2N2O2S 

7-69,. 

7- 

H 

86 

215 

Cl6l'^12Cl2N202S 

7*28 

7 . m 

Ethyl 

60 

227 

C18H16CI2N2O2S 

6-8l 

I'i n\ 

•//'Butyl 

40 

234 

^19 ^^ 18 ^^ 2 ^ 202 ^ 

6-48 

6 * -4 

9 ) 

^?-Nitrobenzyl 

44 

250 

C20H20CI2N2O2S 

6-42 


45 

76 

C 2 sH, 5 Cl 2 N 302 S 

8-72 

iJ 

99 

50 

103 

C22H15CI2N3O43 

8*31 


11 

N, N-Ethylphenyl-qarbox- 

45 

165 

CjsHitCUNsOiS 

8-14 

8 * % f 1 

60 

68 

C25H21CI2N3O2S 

8? 15 

8.^:1 

8* J T 

amidom ethyl 

n 

66 

108 

CasHjiClaNsOaS 

8*31 

N, N'benzyl phenyl-carbox- 
amidometbyl, 

40 

89 

CajHasCl.NaOaS 

7*62 

7* 

45 

83 

CsoHjsCljNjOaS 

7*18 



48 

104 

CnH,,Cl,NjOjS 

7,22 



tl* All rt/M^n. 4ct wi!.*./. C? -1^— 
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gave a light brownish amorphous mass 
which; was washed with potassium iodide solu¬ 
tion to remove excess of iodine, water and 
finally with ethanol. The crude product was 
crystallised from glacial acetic acid into shining 
colourless! needles. Yield, 55%, m.p. 233° C. 
(Found: N, 7-2; S, 8*45. 
requires INT, 7-65; S, 8-74%). 

6 : 8-Dichloro-2-ethylthio-3-p - ethoxyphenyl- 
4-quinazolone was hydrolysed into 6 : 8-di- 
,ch]ioro-3- p - ethoxyp'henylquinazolin-2 : 4~dione 
with alcoholic 6 N HCl as usual.*'* The hydro¬ 
lysed product was crystallised from ethanol. 
Yield, 45%, m.p. 239° C. (Found : N, 7-75; 
CicHioCUN.O^ requires N, 7*97%). 

Thanks are due to Dr. P. N. Bhargava for 
guidance and to the U.G.C. for the award of a 
scholarship. 

Department of Chemistry, Harihar Singh. 
Banaras Hindu University, 

Varanasi-S, November 19, 1969. 
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EFFECT OF BORON ON STARCH AND 
PROTEIN CONTENTS OF WHEAT 
GRAINS 

Even when all the micronutrients are present 
in optimum concentrations in a soil, additional 
application of boron only is known to enhance 
the yield of crops.^ A net increase in the dry 
weights of developing grains is primarily due 
to the accumulation of starch and protein in 
the endosperm. A decline in protein content 
in mature parts of many plants is often accom¬ 
panied by an accumulation of amino-acids and 
some non-protein nitrogen compounds due to 
boron deficiency.^ This would be expected if 
the availability of ATP for protein biosynthesis' 
Was to If ail owing to lack of carbohydrate 
supplies. The present investigation was started 
to unders'tand whether boron had any effect 
on starch, and protein contents of wheat grains 
and further whether protein content of wheat 
grains was in any way dependent on their 
starch content which is a product of trans- 
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located glucose from other vegetative parts of 
the plant. 

A field experiment with six treatments;. 
(Control; Boron ; Nitrogen ; Nitrogen -j- Boron ; 
Nitrogen + Potassium -|- Phosphorus and Nitro¬ 
gen + Potassium -f Phosphorus -f- Boron) and 
three replications for each was undertaken. 
Fertilizers were used at the rates of super- 
piiosphate 375, potash 40, ammonium sulphate 
600 and boric acid 20 Ib./acre. All the ferti¬ 
lizers (except half of nitrogen) were applied 
at the time of £(Owing; the second dose of 
nitrogen fertilizer was applied about one month 
after sowing along with the first irrigation. 

Ripened grains from each bed were randomly 
collected and pooled for ohemicail analyses. 
Starch and protein were estimated by titri- 
metric^ and microkjelda-hU methods respectively. 
. Our observations (Table I) showed that 
whereas the starch contents of grains of boron- 
and NPKB-treated plants increased by 0*72% 
and 0*53% only as compared to control and 
NPK-treated plants respectively, there was a 

Table I 

E^ffect of boron on starch and protein contents 
of wheat grains 



Percent¬ 

Percent¬ 

Percent¬ 

Percent¬ 

Treatment 

age 

age 

age 

age 


starch 

increase 

protein 

increase 

Control 

63-551* 

.. 

17-80 


B 

64-010 

0-72 

18-46 

3-71 

N 

64-392 


16-62 


N+B 

69-983 

8-78 

17*55 

6-60 

N+K-i-P .. 

67-213 

,. 

18*88 


N-f K+P+B 

67-574 

0*53 

19*85 

5-10 


* Each value represents a mean of three replications. 

significant increase (8-78%) in starch content 
of N-fB-treated grains as compared to those 
treated with only nitrogen. N-fB treatment 
might influence starch synthesis either by 
affecting the equilibrium in phosphoglucomutase 
reaction,5 or by activating uridine diphospho- 
glucose pyrophosphorylase resulting in 
increased UDPG formation.^ The exact 
role of nitrogen along with boron in increasing 
the starch content of wheat grains: needs fur¬ 
ther investigaition. A negliglible increase 
in the percentage of starch in case of NPKB- 
treated plants is considered to be due to 
a higher concentration of available inorganic 
phosphate which shifts the equilibrium of 
phosphorylase reaction towards starch degrada¬ 
tion. The authors! are of the opinion that the 
net influence of boron on starch synthesis is 
affected by the available nitrogen and phos¬ 
phorus. A low increase in the percentage of 
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H 

C.K^-C-OH + CeH5l(O.CaC%)2 
COOH N^w 


rn 
o=C/-^ 

- ^O^H/p^C-CHy 


4H5CHO + COg + CgHgl + CH3COOH. 
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SOME NEW 6 : 8-DICHLORO- 
,S-SUBSTITUTED 2.THIO-3.ARYL 
4 .QUINAZOLONES 

Several 4-quinazolone derivatives and 2- or 
4 -sulphanilamido-quina 20 lones have been 
reported to be therapeutically active against 


simian and avian malarial infectionii.* 
Recently, Bhargava et have also .syn¬ 

thesised a large number of S~substiluted 2-thio- 
4-quinazolones many of which have been, found 
to be sumciently active against P. gallimccwm 
in chicks. 

These sighiheant biological activities, luvso- 
ciated with 4-qiiinazolO'nes inspired the author 
to synthesise some new S-substitutod 2-ihio-3- 
a'ryl-.4-quinazolonds as possible antimalarials. 
In the present investigation, the synthesisi of 
6 : 8-dichloro-S-substituted 2-thio-3"-aryl-4"' 
quinazolones from 3: 5-diQhloroanthranilic. 
acid, aryl isothiocyanates and alkyl halides has 
been studied as listed in Table I. 

6:8- Dichloro - 2 - carboxymethylthio - 3-p- 
ethoxyphenyl-4-quinazolone was prepared 
according to the method of Bhargava and Ram,<* 
The product was crystallised from ethanol. 
Yield, 65%, m.p. 222° C. (Found : N, 6-21 ; S, 
7-32. CigHi^CLNoO^S requires N, C*57; S, 
7-52%). 

Bis - (6 : S-dichloro - 3 - p - cihoxypcnyl--4>- 
quinazolonyl) -disulphide .—Saturated iodine 
solution was added drop by drop to an 
alkaline solution of the 6 : 8-dichloro-2- 
mercaptO'-3’-p'-ethoxyphenyl--4-quina20'lonc. It 


Table I 

6: 8-Dichlor0-^2-(substituted) thio-^-aryl-i-quinazolones 


Cl 


\/\/\ 


N—R 


I 

Cl 


C—SR' 


Aryl group 
R 


£?-Tolyl 

OT-Tolyl 

^-Methoxyphenyl 

AEthoxyphenyl 

/-Methoxyphenyl 
^•Ethoxy phenyl 
jw-Tolyl 

/J-Methoxy phenyl 

AEthoxyphenyl 

iW"Tolyl 

^-Methoxyphenyl 

^Ethoxyphenyl 

^Ethoxyphenyl 


Substituent Yield M P. 

R' % 


H 

75 

205 

H 

70 

207 

H 

80 

188 

H 

85 

215 

Ethyl 

60 

227 

i'i-Butyl 

40 

234 

^-Nitrobenjiyl 

44 

250 

45 

75 

31 

50 

103 

51 

45 

165 

N, N-Ethylphenyl-carbox' 

50 

68 

amidomethyl 


56 

108 

»» 

40 

89 

N, N-benzylpheuybcarbox'. 

45 

83 

amidomethyl. 

It 

48 

104 




Molecular 

formula* 

Nitrogen. % 

Found 

CalQcl: 

C15H10CI2N0OS 

8*12 

8-31 

^15iIloCl2N20S 

7*86 

8-31 

C15H10C12N2O2S 

7-69. 

7-03 

CigN1202^20*8 

7*?.8 

7-62 

C18H1CCI2N202S 

6-81 

7-09 

^l9iil8d2N202'^ 

6-48 

6-84 

^2oi^2of^l2N202S 

6-42 

6-62 

CooHisClsNaOoS 

8-72 

8-89‘ 

C22Hi5Ci2N3048 

8-31 

8-60 

C23H17CI2N3O4S 

8-14 

8-36 

CssHaiCI.NaOaS 

8tl6 

8-43 

• C25H21CI2N3O3S 

8-31 

8-17 

C28H23CI8N3O3S 

7-62 

7-96 

CaoHasCIaNgOaS 

7*18 

7*49 

CnHajClaNaOaS' 

7.22 

7«11 
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gave a light brownish amorphous mass 
which was washed with potassium iodide solu¬ 
tion to remove excess of iodine, water and 
finally with ethanol. The crude product was 
crystallised from glacial acetic acid into shining 
cblourlessi needles. Yield, 55%, m.p. 233“ C. 
(Found: N, 7-2; S, 8-45. C 30 H 02 CI 4 N 4 O 4 S 2 

requires N, 7-65; S, 8-74%). 

6 : 8-Dichloro-2-ethylthio-3-p - ethoxyphenyl- 
4-quinazolone was hydrolysed into 6 : 8 -di- 
,chLlJoro-3- p - ethoxyphenylquinazolin-2 : 4-dione 
with alcoholic 6 N HCl as usual.*''^ The hydro¬ 
lysed product was crystallised from ethanol. 
Yield, 45%, m.p. 239° C. (Found : N, 7-75; 
requires N, 7*97%). 

Thanks are due to Dr. P. N. Bharg;ava for 
guidance and to the U.G.C. for the award of a 
scholarship. 

Department of Chemistry, Harihar Singh. 
Banaras Hindu University, 

Va'ranasi-5, November 19, 1969. 
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EFFECT OF BORON ON STARCH AND 
PROTEIN CONTENTS OF WHEAT 
GRAINS 

Even when all the micronutrients are present 
in optimum concentrations in a soil, additional 
application of boron only is known to enhance 
the yield of crops.A net increase in the dry 
weights of developing grains is primarily due 
to the accumulation of starch and protein in 
the endosperm. A decline in protein content 
in mature parts of many plants is often accom¬ 
panied by an accumulation of amino-aicids and 
some non-protein nitrogen compounds due to 
boron deficiency.- This would be expected if 
the availability of ATP for protein biosynthesis 
■was to -fail owing to lack of ciarbohydrate 
supplies. The present investigation was started 
to understand whether boron had any effect 
on starch, and protein contents of wheat grains 
and further whether protein content of wheat 
grains was in any way dependent on their 
starch content which is a product of trans- 
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located glucose from other vegetative parts of 
the plant. 

A field experiment with six treatments; 
(Control; Boron ; Nitrogen ; Nitrogen + Boron ; 
Nitrogen Potassium + Phosphorus and Nitro¬ 
gen + Potassium -j- Phosphorus + Boron) and 
three replications for each was undertaken. 
Fertilizers were used at the rates of super¬ 
phosphate 375, potash 40, ammonium sulphate 
600 and boric acid 20 lb./acre. All the ferti¬ 
lizers (except half of nitrogen) were applied 
at the time of showing; the second dose of 
nitrogen fertilizer was applied about one month 
after sowing along with the first irrigation. 

Ripened grains from each bed were randomly 
collected and pooled for ohemicail analyses. 
Starch and protein were estimated by titri- 
metric^ and microkjeldahP methods respectively. 

Our observations (Table I) showed that 
whereas the starch contents of grains of boron- 
and NPKB-treated plants increased by 0*72% 
and 0*53% only as compared to control and 
NPK-treated plants respectively, there was a 

Table I 

Effect of boron on starch and protein contents 
of wheat grains 


Treatment 

Percent¬ 

age 

starch 

Percent¬ 

age 

increase 

Percent¬ 

age 

protein 

Percent- 

age 

increase 

Control 

63-551* 


17*80 


B 

64-010 

0-72 

18*46 

3-71 

N 

64-392 


16*62 


N+B 

(19-983 

8-78 

17*55 

6*60 

N + K+P .. 

67-213 

, , 

18*88 


N+K+B+B 

67-574 

0-53 

19*85 

5*10 


* Each value represents a mean of three replications. 

significant increase (8-78%) in starch content 
of N+B-treated grains as compared to thoso 
treated with only nitrogen. N-j-B treatment 
might influence starch synthesis either by 
affecting the equilibrium in phosphogilucomutase 
reaction,or by activating uridine diphospho- 
glucose pyrophosphorylase resulting in 
increased UDPG formation.^* The exact 
role of nitrogen along with boron in increasing 
the starch content of wheat grains: needs fur¬ 
ther investigation. A negligible increase 
in the percentage of starch in case of NPKB- 
treated plants is considered to be due to 
a higher concentration of available inorganic 
phosphate which shifts the equilibrium of 
phosphorylase reaction towards starch degrada¬ 
tion. The authorsi are of the opinion that the 
net influence of boron on starch synthesis is 
affected by the available nitrogen and phos¬ 
phorus, A low increase in the percentage of 
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starch in case of grains obtained from plants, 
treated with only boron showed that the appli¬ 
cation of boron alone might not be responsible 
for increasing the dry weight of grains due 
to starch accumulation. 

Boron treatments increase the' percentage 
protein contents; of wheat grains as compared 
to correspondingly treated plants without any 
boron application. Maximum increase in pro¬ 
tein (5-6%) content was observed again in the 
case of N-hB-treated grains, and there was' 
almost an equal (5-1%) increase in case of 
NPKB-treated plants. Protein synthesis, there¬ 
fore, does not seem to be affected on account of 
the lack of glucose supply which would affect the 
iconcentration of available ATP. Boron thus 
seems to have a control on protein biosynthesis; 
independent of its translocating effect on glucose. 


Dept, of Biochemistry, 
Pan jab University, 
Chandigarh (India), 
October 28, 1969. 
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FUNGAL REMAINS FROM BENGAL 
PEAT 

The sub-fossil fungal records from the Pleis¬ 
tocene deposits of India are very meagre. The 
peat/clay samples were collected from the 
exposed pit for pollen-analytical investigations 
at Sankrail, Rajganj, situated about 10 km. 
away from Indian Botanic Gardens, Sibpur, 
Howrah (22° 35' long, and 80° 20' lat.). The 
samples have been analysed for palynological 
investigations. The occurrence of fungal 
remains is scanty or even nil upto 70 cm. but 
at 80 cm., a good assemblage of fungal remains 
has been encountered below which the occur¬ 
rence further dwindles. At present only the 
identifiable specimens have been reported. Ail 
the three fungi are saprophytic in nature. 
Tetraploa aristata Berk, and Br. is reported to 
occur on the decaying stems of Andropogon 
sorghum Brot. and Triticum vulgare Vill. from 
Patna, Bihar (Lai and Yadav, 1965). Krik 
(1969) has reported the occurrence of Tetraploa 
aristata Berk. & Br. both from marine and 


freshwater streams. According to Sreeramulu 
and Ramalingam (1962) Tetraploa aristata 
Berk &i Br. is more common in India than 
T. ellisii Cooke. Agnihothrudu (1962) collected 
Anellophora musscendce Ellis from the decaying 
tea prunings at Tocklai, Assam. 

Tetraploa Berr. & Br. 

The genus is known by the spores only. The 
colonies are either absent or destroyed during 
the process of acetolysis. The spores are 
quadri-articulate and oblong in shape. They 
are aristate on the top and are provided with 
septate setae. They are typically dictyosporous. 
and quadriseriate and may be regarded as 
made up of four spores or spores formed by 
four parallel rows of cellsi, each cell being 
terminated by a stiff seta. The setae are gene¬ 
rally four in number, broader at the base and 
narrower at the apex. 

The spores are 38-45 ^ long and setae 30-35 //• 
long. On the basis of size and general shape, 
the spores have been identified as belonging to 
two different species, i.e., spores smaller and 
compact—T. aristata Berk. & Br. (Figs. 1-2); 
spores larger and loose^—T. ellisii Cooke (Fig. 3). 



Figs. 1-6. Figs. 1-2. Tetraploa aristata, X 600. 
Jig. 3. Tetraploa ellisii, X 600. Fig. 4. Anellophora 
nmssandcB, X500; Figs. 5-6. Entopklyctis lohata, x 500, 
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A'nellophom muss<jendce M. B. Ellis (Fig. 4) 

The specimen is represented by conidia and 
conidiophores. The conidiophores are straight, 
flexuous, septate with a somewhat bulbous base. 
The conidiophores measure 80 in length and 
in diameter at its wider part. The conidia 
are more or less straight and fusiform in shape 
measuring 44 long and 18 in diameter at the 
widest part. 

Saprophytic Chytrids (Figs. 5-6) 

The specimen is represented by sporangia 
which are deeply lobed and their margins are 
very much thickened. In the centre of the 
sporangia one prominent pore is present which 
may be an opening for the spores to come out 
from the sporangium. The specimen is com¬ 
parable with the Entophlyctis lohata (Wil- 
-loughby and Townby, 1961). 

I sincerely thank Dr. J. P. Tewari of Botany 
Department, Lucknow University, for helpful 
suggestions. 

Birbal Sahni Institute of H. P. Gupta. 

Palceobotany, 

Lucknow, December 10, 1969. 
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EXPERIMENTAL DEVELOPMENT 
OF THE OESOPHAGEAL WORM OF 
CATTLE IN RABBIT 

Besides cattle, buffalo, sheep, goat, horse, 
donkey, pig and camel, Gongylonema pulchrum 
occurs in the mucosa of mouth, oesophagus and 
tongue in several other mammals : deer, 
chevrotain, monkey and occasionally man.-”^ 
It has also been recorded in the rumen of 
herbivores.- Numerous species of dung 
beetles belonging to a large number of genera 
tinder Scarabseidae, Tenebrionidae, Hydrophilidse 
hnd Histeridae are known to act as its inter¬ 
mediate hosts. Blatella germanica too has 
been reported to carry its larval form. 

Infection experiments with rabbit, guinea- 
pig, white albino rat, white mouse, dog, pig, 
sheep and chicken have been carried out by a. 
Humber of workers who have, however, 
Reported varying findings.^’'^-'^ 

The cyst and the infective larva of 
G. pulchrum, from Onthophagus deflexicollis 


Lansb., O. catta (F.), O. quadridentatus C^' '> 

and Oniticellus pallens Oliv., have been 

scribed in an earlier communication.^ 

our studies on the diverse spiruroid 

forms infesting the common 

beetles, an identical larva was: recovered 

three additional species : Aphodius 

(F.), Catharsius sp. and Onthophagus sp’. 

three others awaiting specific determii'i^'l'i^^*^* 

The larvce were fed to three rabbits—26 to ono, 

12 to second and 9 to third, to study the colxl'SO 

of development. The infected rabbits 

slaughtered on 35th, 50th and 84th day 

infection. 

The first rabbit yielded two malesi 
with 13-136-14-404 mm. in length and ™ 

0*157 mm. in maximum thickness, had asyi vi — 
metrical caudal alas with the left exte-nd iii.U' 
further forward than the right and contirLOCU L 
posteriorly round the tip of tail; 0-191 — 
0,-202mm. long tail; five pairs of asymmetx'ioii I 
preanal .papillse with long peduncles aincl 

peduhculated post-anals consisting of 5 papilUx.^ 
on the right and 4 on the left side (the jgroui> 
of fopr pairs of very small sessile papillae near* 
the. tip. of the tail, described by Baylis,- not 
discStnible); the long and slender left spieuilc.' 
of 3*532-3*680 mm. and with a narrow tnlDm liir 
shaft; the stouter and broadly alate. right spicnle 
of 0*116-0*118 mm.; and the gubernaculxam oT 
0 * 070-0 * 0^2 mm. in length. 

The second rabbit had 8 sinuous gallerioi-:. 
2 males and 3 females were extracted faroxiii 5 
tunnels. The males, 20'-058-29 *954 mm. ixx 
length and 0*157-0*232 mm. in maximum tlnick — 
ness, exhibited the characteristic patteirn oT 
the caudal end observed in the 35-day speci¬ 
mens with the left spicule of 3*258-5*303 roin., 
the right of O'* 113-0 *125 mm. and tlie 
gUbernaculum of 0*071-0*083 mm. length.. The 
females, 49*897-50*881 mm. in length and 
0*236-0'*239 mm. in maximum thickness, hati 
the vulva at 3 *411-4-236 mm. distance in fi'onl 
of the posterior end and a 3*720-3*911 mixx, 
long vagina. 

The third rabbit yielded a male and a fexnalo 
specimen. The male, 14*623 mm. in length alxd 
0*154 mm. in maximum thickness, had. the 
chairacteristics of the caudal end described in 
the 35-day specimens with the left spicixle of 
3*720 mm., the right of 0*116 mm. and the 
gubernaculum of 0*075 mm. length. Tfhe* 
female, 38*341 mm. in length and 0*222 mm. 
in maximum thickness, revealed the promLinexit 
vulva at 2*147 mm. distance in front of the 
posterior end and a 3*829 mm, long 
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starch in case of grains obtained from plants 
treated with only boron showed that the appli¬ 
cation of boron alone might not be responsible 
for increasing the dry weight of grains due 
to starch accumulation. 

Boron treatments increase the percentage 
protein contents; of wheat grains as compared 
to correspondingly treated plants without any 
boron application. Maximum increase in pro¬ 
tein (5-6%) content was observed again in the 
case of N+B-treated grains, and there was: 
almost an equal (5-1%) increase in case of 
NPKB-treated plants. Protein synthesis, there¬ 
fore, does not seem to be affected on account of 
the lack of glucose supply which would affect the 
(concentration of available ATP. Boron thus 
seems to have a control on protein biosynthesis 
independent of its translocating effect on glucose. 


Dept, of Biochemistry, 
Pan jab University, 
Chandigarh (India), 
October 28, 1969. 
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FUNGAL REMAINS FROM BENGAL 
PEAT 

The sub-fossil fungal records from the Pleis¬ 
tocene deposits of India are very meagre. The 
peat/clay samples were collected from the 
exposed pit for pollen-analytical investigations 
at Sankrail, Rajganj, situated about 10 km. 
away from Indian Botanic Gardens, Sibpur, 
Howrah (22° 35' long, and 80° 20' lat.). The 
samples have been analysed for palynological 
investigations. The occurrence of fungal 
remains is scanty or even nil upto 70 cm. but 
at 80 cm., a good assemblage of fungal remains 
has been encountered below which the occur¬ 
rence further dwindles. At present only the 
identifiable specimens have been reported. All 
the three fungi are saprophytic in nature. 
Tetraploa aristata Berk, and Br. is reported to 
occur on the decaying stems of Andropogon 
sorghum Brot. and Triticum vulgare Vill. from 
Patna, Bihar (Lai and Yadav, 1965). Krik 
(1969) has reported the occurrence of Tetraploa 
aristata Berk. & Br. both from marine and 


freshwater streams. According to Sreeramulu 
and Ramalingam (1962) Tetraploa aristata 
Berk & Br. is more common in India than 
T. ellisii Cooke. Agnihothrudu (1962) collected 
Anellophora musscendce Ellis from the decaying 
tea prunings at Tocklai, Assam. 

Tetraploa Berk. & Br. 

The genus is known by the spores only. The 
colonies are either absent or destroyed during 
the process of acetolysis. The spores aro 
quadri-articulate and oblong in shape. They 
are aristate on the top and are provided with 
septate setae. They are typically dictyosporous. 
and quadriseriate and may be regarded as 
made up of four spores or spores formed by 
four parallel rows of cellsi, each cell being 
terminated' by a stiff seta. The setae are gene¬ 
rally four in number, broader at the base and 
narrower at the apex. 

The spores are 38-45 ^ long and setse 30-35 //- 
long. On the basis of size and general shape, 
the spores have been identified as belonging to 
two different species, i.e., spores smaller and 
compact—T. aristata Berk. & Br. (Figs. 1-2); 
spores larger and loose—T. ellisii Cooke (Fig. 3). 



Figs. 1-6. Figs. 1-2. Tetraploa aristata, X 600. 
Fig. 3. Tetraploa ellisii, X 600. Fig. 4. Anellophora 
inuss(sndcg, X500; Figs, 6—6. Entophlyctis lohata, X 500* 
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Anellophora musscendoe M. B. Ellis (Fig. 4) 

The Sipecimen is represented by conidia and 
conidiophores. The conidiophores are straight, 
fllexuous, septate with a somewhat bulbous base. 
The conidiophores measure 80 ix in length and 
in diameter at its wider part. The conidia 
are more or less straight and fusiform in shape 
measuring 44 long and 18 /i in diameter at the 
widest part. 

Saprophytic Chytrids (Figs. 5-6) 

The specimen is represented by sporangia 
which are deeply lobed and their margins are 
very much thickened. In the centre of the 
sporangia one prominent pore is present which 
may be an opening for the spores to come out 
from the sporangium. The specimen is com¬ 
parable with the Entophlyctis lohata (Wil- 
-loughby and Townby, 1961). 

I sincerely thank Dr. J. P. Tewari of Botany 
Department, Lucknow University, for helpful 
suggestions. 

Birbal Sahni Institute of H. P. Gupta. 

Palceobotany, 

Lucknow, December 10, 1969. 
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EXPERIMENTAL DEVELOPMENT 
OF THE OESOPHAGEAL WORM OF 
CATTLE IN RABBIT 

Besides cattle, buffalo, sheep, goat, horse, 
donkey, pig and camel, Gongylonema pulchrum 
occurs in the mucosa of mouth, oesophagus and 
tongue in several other mammals : deer, 
chevrotain, monkey and occasionally man.-''^ 
It has also been recorded in the rumen of 
herbivores.- Numerous species of dung 
beetles belonging to a large number of genera 
Under Scarabseidae, Tenebrionidae, Hydrophilidae 
and Histeridae are known to act as its inter¬ 
mediate hosts. Blatella germanica too has 
been reported to carry its larval form. 

Infection experiments with rabbit, guinea- 
pig, white albino rat, white mouse, dog, pig, 
sheep and chicken have been carried out by a. 
number of workers who have, however, 
Reported varying findings.^ 

The cyst and the infective larva of 
G. 'pulchrum, from Onthophagus defl,exicoUis 


Lansb., O. catta (F.), O. quadridentatus (F.) 
and Oniticellus pallens Oliv., have been de¬ 
scribed in an earlier communication.-^ During 
our studies on the diverse spiruroid larval 
forms infesting the common coprophagous 

beetles, an identical larva was: recovered from 
three additional species : Aphodius moestus 

(F.), Catharsius sp. and Onthophagus sp. and 
three others awaiting specific determination. 

The larvae were fed to three rabbits—26 to one, 
12 to second and 9 to third, to study the course 
of development. The infected rabbits were 

slaughtered on 35th, 50th and 84th day of 
infection. 

The first rabbit yielded two males, which, 
with 13 *136-14*404 mm. in length and 0*154- 
0*157 mm. in maximum thickness, had asym¬ 
metrical caudal alae with the left extending 
further forward than the right and continued 
posteriorly round the tip of tail; 0*191- 
0*202 mm. long tail ; five pairs of asymmetrical 
preanal . papillae with long peduncles and 
pedunculated post-anals consisting of 5 papillae 
on the right and 4 on the left side (the group 
of four pairs of very small sessile papillae near 
the, tip, of the tail, described by Baylis,- not 
discStnible); the long and slender left spicule 
of 3*532-3*680 mm. and with a narrow tubular 
shaft; the stouter and broadly alate right spicule 
of 0* 116-0* 118 mm. ; and the gubernaculum of 
0*070-0*072 mm. in length. 

The second rabbit had 8 sinuous galleries. 
2 males and 3 females were extracted from 5 
•tunnels. The males, 20" 058-29 *954 mm. in 
length and 0* 157-0*232 mm. in maximum thick¬ 
ness, exhibited the characteristic pattern of 
the caudal end observed in the 35-day speci¬ 
mens with the left spicule of 3*258-5*303 mm., 
the right of 0* 113-0*125 mm. and the 
gubernaculum of 0*071-0 *083 mm. length. The 
females, 49*897-50*881 mm. in length and 
0*236-0*239 mm. in maximum thickness, had 
the vulva at 3 *411-4 *236 mm. distance in front 
of the posterior end and a 3*720-3*911 mm. 
long vagina. 

The third rabbit yielded a male and a female 
specimen. The male, 14*623 mm. in length and 
0 * 154 mm. in maximum thickness, had the 
characteristics of the caudal end described in 
the 35-day specimens with the left spicule of 
3*720 mm., the right of 0*116 mm. and the 
gubernaculum of 0*075 mm. length. The 
female, 38*341 mm. in length and 0*222 mm. 
in maximum thickness, revealed the prominent 
vulva at 2 * 147 mm. distance in front of the 
posterior end and a 3*829 mm* long vagina* 
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The typical eggs, recovered from the rectal 
contents, measured 52-56 X 33-37 and 
those inside the vagina were 'of 51-54^X 31- 
25 /u in size. 

After infecting seven rabbits with 25-52 
larvae from a large number of beetles belong¬ 
ing to 14 genera, Popova^ obtained the adults 
in 78-85 days after infection. In the subse¬ 
quent infection experiment® with 60 rabbits, 
the time taken for the third and fourth moults 
was reported as 11th and 36th day and the 
prepatent period found to be 56th day. In the 
present feeding experiment, the 35-day old 
male specimens were preadults ; the 50-day old 
males fully mature while the females, though 
fully developed, did not contain embryonated 
eggs. Evidently, full development requires 
more than 50 days. The adult specimens of 
the two sexes collected from the 84th day 
infected rabbit exhibited the size range, the 
specific characters of the internal structures, 
including the pedunculated caudal papillae in 
male, well within the ranges given by Baylis^ 
for G. pulchrum. 

The present study has demonstrated the suc¬ 
cessful development of the infective larvae cf 
G. pulchrum^ from 10 different species; of dung 
beetles, to the adult stage in experimental 
rabbits. The observations are in general 
accord with those of Popova.® 

Grateful acknowledgement is due to Dr. B. P. 
Pande, Professor of Parasitology, for his! con¬ 
stant supervision and going through the manu¬ 
script and to the Indian Council of Agricultural 
Eesearch for the award of Senior Research 
Fellowship. 

Department of Parasitology, V. P. Gupta. 
U.P. College of Veterinary 

Science and Animal Husbandry, 

Mathura (U.P.), July 9, 1969, 
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ON A NEW SPECIES OF 
SCHIZOPORELLA HINCKS 
(ECTOPROCTA) FROM THE 
ARABIAN SEA 

During a study of the fouling bryozoans of the 
Indian waters 22 species were collected from 
test panels immersed at various sites in the 
Cochin Harbour. Among these a new species 
of the genus Schizoporella Hincks was found 
to occur abundantly during the period, 
February to May, in this area. A note on this 
species Schizoporella cochinensis sp. nov., 
named after the type locality Cochin, forms the 
matter for this, communication. The members 
cf the genus Schizoporella are characterised by 
a frontal tremocyst, semicircular aperture; with 
a slight vibracular arch, a rounded sinus at 
the proximal border of the aperture, well 
chitinised operculum, lateral avicularia and 
hyperstomial ovicells. 

Diagnosis.—Zo^rio. encrusting. Colonies form 
nearly circular regular patches of unilaminar 
or multilaminar encrustations. Zooecia arranged 
in longitudinal rows separated by distinct 
calcareous lines. Front a tremocyst with’ 
moderately sized tremopores. An umbo often 
present. Aperture rounded with a broad pro¬ 
ximal sinus (Fig. 1, a). Thin and smooth 
peristome. The operculum with a main 



Fig. 1. Schizoporella cochinensis sp. nov. (a) Two 
zooecia. (b) Operculum, (c) Ancestrula. 

marginal sclerite (Fig. b). Avicularia 
present, placed lateral to the orifice, usually 
inclined inwards. Mandibles triangular or with 
a rounded tip. , Avicularia not present in many 
zooecia. Ovicells hyperstomial with large 
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pores. Embryos light-red in colour. Ances- 
trula with five very small spines (Fig. 1, c). 
Length of zooecium 395 m and breadth 220 to* 
255 /a. 

Morphological Notes. —^Numerous colonies of 
this] species were examined and it was noticed 
that except some variation in the occurrence 
and number of avicularia in all other characters 
there was a fair degree of constancy. 

Secondary calcification may obscure many 
of the zooecial characters and the zooecia may 
assume the shape of calcareous swellings with, 
marginal pores. Umbonate processes are noticed 
even in young zooecia. In older colonies the 
ancestrulae do not possess the spines which 
evidently are lost as the colony attains age. 

Ecological Notes .—S. cohinensis breeds dur¬ 
ing February and March. Maximum settlement 
of larvae occurred during these two months. This 
typically marine and stenohaline species 
failed to settle on substrata where silting was 
considerable. Although distributed at all 
levels within the harbour area, this species 
settled maximum at sub-tidal level. Experi¬ 
ments on growth showed that this species 
attains very large size (964 sq. mm. in 45 days) 
and the colonies attain sexual maturity within 
21 days after settlement. This species possesses 
lecithotrophic larvae and these larvae did not 
settle at the upper reaches of the estuary. 

Indian Ocean N. Ravindranati-ia Menon. 

Biological Centre, 

National Insltitute of Oceanography, 

Cochin-18 (India), 
and 

The Marine Biol. Lab., N. Balakrishnan Nair. 
University of Kerala, 

Trivandrum-7 (India), October 27, 1969. 


EMBRYONAL HAUSTORIUM OF 
CYCAS CIRCJNALIS L. 

While examining the micro-preparations for 
selecting the post-fertilization stages in Cycas 
circinalis L., the author came across a prepa¬ 
ration showing an archegonium with peculiar 
outgrowth. The archegonium is an old one, 
having already developed an embryo with a 
long and tortuous suspensor, pushing the em¬ 
bryo down the archegonium intO' the endo¬ 
sperm. At this; stage the archegonial cavity 
comes to be filled up with large cells with poor 
contents having connection with the suspen¬ 
sor at their lower end. At the upper end, this 
tissue sends out through the neck of the arche- 
a of elongated cells with con¬ 


tents and pominent nuclei. These elongated 
cells break through the archegoniai jacket at 
its thinner spot which is adjacent to the neck 
of the archegonium and come to lie in the 
archegonial chamber spread out in . a fan-wise 
manner. Such a growth appears to be rather 
rare and requires thorough investigation 
(Figs. 1-2). , 



The large cells in the archegonial cavity no 
doubt form part of the proembryo and they 
send out the bundle of cells at their upper end. 
Hence the morphology of these cells is; clear 
and they belong to the 2 x generation. Their 
entry into the archegonial chamber which 
appears to be empty at this stage of develop¬ 
ment of the Cycas ovule and their function 
appear to be baffling. One possibility is that 
this bundle of long cells may act as haustorial 
cells of the proembryo and try to acquire nutri¬ 
tion from the tissue it comes, in contact with. 
It is well known that thei floor of the arche¬ 
gonial chamber is paved with resistant cells 
.and Tannin cells, except the necks of the 
archegonia. Even the neck region, at this stage 
is occluded and does not afford any soft land¬ 
ing. The roof of the archegohiaO. chamber is 
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I'armed by the dried up and papery tissue of 
the micellar beak offering very little or no 
nutritive material. Hence the fan-wise spread 
out cells ultimately dry up inside the arche- 
gonial chamber. 



Fig. 2, (For explanation jtv Fig. 1.) 


The very fact that cells at the upper end of 
the archegonium are elongated and grow out 
of the archegonial cavity shows that there is 
not enough nutritive material supplied to them 
from the surrounding endosperm as it is done 
to the growing suspensor and the embryo pro¬ 
per. At the lower end, the suspensor and the 
embryo digest the cells studded with starch 
by aggressive activity and push themselves 
deeper into the endosperm. Such destarched 
clear region seen surrounding the embryo and 
suspensor is not found at the upper region of 
the archegonium. It is clear, therefore, that 
the growth of these cells constitutes a case of 
haustorium of the proembryo which having 
failed in coming in contact with a rich source 
of food supply, grow for some time and perish 
ultimately. 

Proliferations of the embryo or its parts in¬ 
side the female gametophyte are common 
among gymnosperms ; but such a growth out¬ 
side the endosperm is not known among the 
gymnosperms though it is common among the 
angiosperms. 

‘Jaya Nivas\ L. N. Rao. 

Gavipuram Extension, 

Bangalore-19, January 27, 1970. 


Current 
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QUALITATIVE CHANGES IN THE 
AMINO-ACID CONTENTS OF 
HYPERTROPHIED ORGANS IN 
MUSTARD DUE TO ALBUGO CANDIDA 

Albugo Candida (Lev.) Kunze. the fungus that 
causes white rust of mustard, has been found 
to be a serious disease of this crop in Haryana 
and Punjab, if the atmosphere is humid during 
the flowering season. This pathogen is a big- 
hazard to the crop as in the infected plant the 
seed-setting is completely or partially hampered. 
The present study is concerned with the 
qualitative changes of amino-acids in peduncle, 
floral buds, and mature flowers of mustard 
under the influence of A. Candida which induces 
hypertrophied growth. 

For the analysis of amino-acids the alcoholic 
extracts of healthy and abnormal plant organs;' 
were prepared. The qualitative analysis was 
carried out by two-dimensional descending 
chromatographic technique on Whatman filter- 
paper No. 1, using conventional methods. The 
solvent system used for the development was 
n-butainol-water-acetic acid (4 : 1 : 5) in the 
first direction and phenol (distilled)-water 
(4:1) in the second direction. The duration 
of development was 16-19 hours. The dried 
chromatograms were sprayed with 0*5% 
•acetone to give colour visibility to the amino- 
acid spots which were then identified by 
calculating the R^ values and comparing the 
same with chromatograms run simultaneously. 
The results are represented in Table I. 

Table I 


Peduncle Bud.^ Flower 


SI. 

No 

Amino- 

acid 


s 

Td 

<u 

tJ 

ctf 

s 

na 

O) 

*•* 

o 

Normal 

1 

tJ 




o 

12; 

c 

o 

o) 

< 4-1 

a 

t-H 

QJ 

•w-l 

C 

1 

Arginine 


+ 

+ 

_ 

+ 


— 

2 

Asparagine 


_ 

— 

— 


+ 

— 

3 

J^alanine 



— 

— 

+ 



4 

Citrilline 


— 



-I- 


■f 

5 

Cystine 


- 

+ 

— 

+ 


+ 

6 

D-L-aspartic acid 



__ 

_ 


+ 

+ 

7 

Glutamic acid 


— 

— 

— 




8 

Glutamine 


— 

— 

_ 


d- 

— 

9 

Glycine 


-f 

— 




- 

10 

Histidine 


— 

+ 

_ 

__ 


+ 

11 

Leucine 


— 

— 


— 

... 

+ 

12 

Phenyl alanine 


— 

— 

— 

— 


*+■ 

13 

Proline 


— 

+ 

+ 

+ 

+ 

— 

14 

7 -Aminobutyric acid 

-f 

- 

- 




15 

Serine 


— 

+ 

+ 

— 

+ 


16 

Threonine 


+ 

— 

+ 

— 

+ 

— 

17 

Tryptophan 



+ 

- 


+ 

- 

18 

Tyrosine 


+ 

+ 

+ 

__ 

+ 

+ 

19 

Valine .. 




+ 









LeUers to the Editor 


241 


No. 10 1 

May 20, 1970 J 

The present study suggests that the amino- 
acid contents are greatly changed in plant 
organs under the influence of pathogen due to 
the changed metabolism of infected host. It 
is evident from the present investigation that 
arginine in the peduncle, proline in the bud 
and cystine, D-L aspartic acid, tyrosine, prolinc 
and valine from the flowers are unaffected due 
to the infection and do not enter into the 
metabolic pathway (Table I). It has been 
suggested that the infection causes the 
breakdown of plant proteins releasing small 
quantity' of tryptophan which reacts with 
endogenic phenolic acid to produce lAA, which 
is responsible for hypertrophied growth.^ Pro¬ 
duction of tryptophan in the hypertrophied 
peduncle and the disappearance of tryptophan 
from normal flower when excited to hyper¬ 
trophied growth perhaps adduce additional sup¬ 
port to this concept. It is possible that in the 
former the tryptophan is formed during hyper¬ 
trophied growth and utilized for synthesis of 
lAA and in the latter tryptophan already present 
is utilized for synthesis of lAA which induces 
exaggerated growth. The absence of trypto¬ 
phan both in normal as well as abnormal 
flower-bud suggests that the mechanism of 
hypertrophied growth may be different in this 
organ (Table I). 

Dept, of Botany and Kamlesh Kumari (Miss). 

Plant Pathology, T. M. Varghese, 

Haryana Agric. D. Suryanarayana. 

University, “ 

Hissar (Haryana), November 21, 1969. 

1. Akal, S., Mewe. ColL A -r. Tokyo Univ,, 1952, 58, 1. 


OCCURRENCE OF A FOSSIL AXIS 
(NYMPHAECEAE) FROM THE DECCAN 
INTERTRAPPEAN SERIES OF 
MOHGAON-KALAN, M.P., INDIA 

The petrified fossil axis described here was 
collected by the first two authors in December, 
1967 from Mohgaon-Kalan (M.P.)- The axis 
is about 5 cm. long and 1-5 cm. in diameter 
(Fig. 1). 

Transections of the material reveal a single- 
celled epidermis! which superficially bears a 
few scattered hairs. The epidermis is followed 
by about ten-celled deep collenchymatous 
hypodermal .^.ne. The tissue next io hypo- 
dermis is constituted by parenchymatous cells 
which have numerous large intercellular 
spaces. Furthermore, this zone is traversed 
longitudinally by numerous lysigenous air canals 
and vascular, bundles^ The pells surrounding 


the air canals are smaller than those present 
between the canal region and collenchyma. 

The va.scular bundles are arranged in two 
more or less concentric whorls. A series of 
slightly smaller bundles are present at the 
peripheral region while somewhat larger 
bundles are present at points where the septa 
constituted by parenchymatous cells join one 
another. Rarely, vascular bundles may also be 
found on the arms of the septa away from the 
place of their confluence. Two simple vascular 
bundles can be seen nearly in the centre of 
the axis (Fig. 2), 



FIGS. 1-3. Fig 1. Photograph of the petrified axis, 
X li. Fig. 2. T.S. of the same, X 5i. (Xy. sf, xylem 
strand; 1, hair; 2, epidermis; 3, hypodermis; 4, air 
chamber; 6, septum; 6, vascular bundle.) Fig. 3. 
A. Structure of V.B. of Nym-phesa nouchali Burm f. (white 
lily) ; B. Structure of V.B. of fossil axis. phloem ; 

xy^ xylem; xy. ca^ xylem cavity.) 

The vascular bundles as in the living genus 
Nympheea'^ are simple in construction. They 
are without cambium and bear only xylem 
and pttiloem. elements collaterally. Primary 
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xylem has disorganised and has probably given 
rise to schizogenous cavities. Each mature 
bundle consistsi of a few phloem cells, some 
xylem elements and a large xylem cavity. This 
compares quite closely to the structure of the 
V.B. of the peduncle of Nymphcea nouchali 
Burm. f. N. lotus Hook, f, and Thoms.) 
(Fig, 3, A and B). Sclerenchymatous cells 
are altogether absent from the bundles.**^ Well- 
preserved xylem elements show spiral thick¬ 
enings, having a diameter of about 59 *4 At, the 
distance between two spiral bands varies from 
9-9 At to 15*5/t. 

Abundance of air spaces along with poorly 
lignified tissue lends support to the fact that 
the axis belongs to a hydrophyte. 


r Curreni 
L Science 

The presence of epidermal hairs, collenchy- 
matous hypodermis, air chambersi and the 
characteristic structure of the vascular bundles 
go to show that this axis probably belonged to 
some member of the Nymphseaceae. 

Department of Botany, B, S. Trivedi, 

Lucknow University, C. L. Verma, 

Lucknow, November 19, 1969. K. Ambwani, 


L Conard, H. S,, Tke Waterlilies (A Monograph of the 
genus JVymp.^csa), 1935, p. 66, 

2. Maynard, F. and Moseley, J. R., “Morphological 
studies of the Nymphaeactae,’* Phytomorphology^ 
1965, 15, 55. 

3 Metcalfe and Chalk, Anatomy of Dicotyledons^ 1960, 
Vols. I & IL 
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Degradation of Herbicides, Edited by P. C. 

Kearney and D. D. Kaufman. (Marcel 
‘ Dekker, Inc., 95, Madison Avenue, New 

York, U.S.A), 1969. Pp. xi -f 394. Price 

$18.75 or i 8-18 sh. 0 d. 

Herbicides are making an ever-increasing 
contribution to modern agriculture, and con- 
situte one of the most economically significant 
groups of pesticides on the commercial market. 
The fate of the herbicides, and in a larger 
sense, of all organic pesticides in our environ¬ 
ment, is a subject of intense investigation and 
some controversy. This is a comprehensive 
book on the chemistry of organic herbicide 
degradation. 

The contents of this book are : Phenoxy- 
alkanoic Acids, by M. A. Loos ; s-Triazines, 
by Enrico Knuesli, Dagmar Berrer, Gerard 
Dupuis, and Herbert Esser ; The Substituted 
Ureas, by Hans Geissbuhler ; Methyl- and 
Phenylcarbamates, by Richard A. Herrett; 
Thiolcarbamates, by S. C. Fang ; Chloroace- 
tamides, by Ernest G. Jaworski; Amitrole, by 
Mason C. Carter; The Chlorinated Aliphatic 
Acids, by C. L. Foy; Trifiuralin and Related 
Compounds, by G. W. Probst and J. B. Tgpe 
Diquat and Paraquat, by H. H, Funderburk, 
Jr. ; The Benzoic Acid Herbicides, by C. R. 
Swanson ; and Herbicide Photodecomposition, by 
Donald G. Crosby and Ming-Yu Li. 

The contributors to this volume are inter¬ 
national authorities' who have compiled td.e most 
significant res^ults from 20 years of rese^rgh 


on the metabolic and chemical transformations 
of the herbicides ; they have made liberal use 
of chemical formulas to characterize degrada¬ 
tion reactions. 

Biochemists, chemists, plant physiologists, 
microbiologists, and ecologists interested in the 
transformations and effects of for'eign sub¬ 
stances on biological systems will find many 
intriguing discussions in this book, C. V. R. 


Annual Review of Genetics (Vol. 3). Edited 
by H. L. Roman. (Annual Reviews, Inc., 
4139, El Camino Way, Palo Alto, California 
94306, U.S.A.), 1969. Pp. vii + 585. Price: 
U.S.A. $ 8.50 and elsewhere $ 9.00. 

Volume 3 of this well-known series contains 
the following articles : Inborn Errors of Metabo¬ 
lism, by Alfred G. Knudson, Jr.; Globulin 
Polymorphisms in Man, by Arthur G. Steinberg ; 
Human Population Structure, by N. E. Morton ; 
Ohromosomal Rearrangements and Speciaition 
in Animals, by M. J. D. White ; Experimental 
Polyploidy in Animals, by B. L. Astaurov: 
Developmental Genetics, by Donald D. Brown 
and Igor B. Dawid ; Histones and the Control 
of Gene Expression, by Robert G. Martin; 
Some Aspects of the Competent State in 
Genetic Transformation, by Alexander Tomaz; 
Replication of the Bacterial Ch:yp<mosome, by 
Friedrich Bonhoeffer and Waiter Messer ; 
Mutagenic Mechanistms, by John W. Drake ; 
Some Aspects of Normal and Abnormal Cell 
Surface frenetics, by Bope and 
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Lloyd J. Old ; Genetics of Polysaccharide Bio¬ 
synthesis, by P. Helena Makela and B. A. D. 
Stocker; Phage Morphogenesis, by Myron 
Levine; Genetics of Single-Stranded DNA 
Bacteriophages, by David Pratt; The Genetic 
Control of Phage-Induced Enzymes, by Charles 
M. Rading; Genetic Regulatory Mechanisms in 
the Fungi, by Samson R. Gross ; Chromosomal 
Activities in Rhynchosciaira and Other 
Sciaridae, by C. Pavan and A. B. da Cunha ; 
Wheat Cytogenetics, by E. R. Sears; Forest 
Genetics and Forest Tree Breeding, by W. J. 
Libby, R. F, Stettler, and F. W. Seitz ; Evolu¬ 
tion of Sex Chromosomes in Mammals, by 
Susumu Ohno ; and Ultraviolet-Induced Muta¬ 
tion a/nd DNA Repair, by Evelyn M. Witkin. 

C. V. R. 


Land and Soils, By S. P. Raychaudri. 

(National Book Trust, India, A-5, Green. 

Park, New Delhi-16), Pp. 190. Price Rs. 5*25, 

This is a publication in the series 'Tndia— 
the Land and People” produced by the; 
National Book Trust, India, whose aim is to 
make available to the ordinary educated man 
talnd the non-specialist,, knowliedge abbut all 
aspects of the country, literary, cultural and 
scientific. The author who is' a well-known 
agronomist has specially prepared this book in 
non-technical language to provide the general 
reader essential information about the country’s 
soils, their types, their utility, causes of their 
deterioration, the ways of their improvement, 
etc. The book is amply illustrated and contains 
useful data and statistics. A. S. G. 


Fifty Years’ Progress in Rice Research : 
Golden Jubilee Volume. (Mahatma Phule 
Krishi Vidyapeeth, College of Agriculture, 
Poona-5), Pp. 230. Price Rs. 10-00. 

On the occasion of the Golden Jubilee (1919- 
1969) of the Rice Breeding Station, Karjat, 
Kolaiba, Maharashtra, the Mahatma Phule 
Krishi Vidyapeeth has brought out a souvenir 
volume under the title Fifty Years’ Progress 
in Rice Research, The book contains eleven 
informative articles on various aspects of rice 
research which, will be of practical use to 
workers in this area. The volume also con¬ 
tains some interesting reminiscences and 
reflections contributed by those who have 
been connected with this Rice Research 
Station. 


Dictionary for Agricultural Chemistry. By 
A. Sankaram. (Oxford and IBH Publishing 
Company, Oxford Building, .N-88, Connaught 
Circus, New Delhi-l), pp 213. Price 
Rs. 12*50. 

The present book is a revised and enlarged 
edition of the author’s earlier publication the 
Glossary in Soil Science and Agricultural 
Chemistry. In this edition besides many new 
definitions and explanatory notes, there are 
included analytical constants, conversion factors, 
etc., which will be useful to students, of agri¬ 
cultural chemistry and agronomy in the 
laboratory or in the field. Although the 
terminology has not been arranged in any 
conventional order, an alphabetical index has 
been provided. A. S. G. 

ANNOUNCEMENTS 

Award of Research Degree 

Andhra University has awarded the Ph.D. 
degree in Applied Mathematics to Shri P. K. 
Subba. Rao ; Ph.D. degree in Chemistry to 
Shri P. Satyanarayana; Ph.D. degree in Geology 
to Shri R. Dhana Raju. 

Institution of Chemists (India) Associateship 
Examinati on, 1971 

The Twenty-First Associateship Examination 
of the Institution of Chemists (India) will be 
held in November 1971. The last date for 
Registration is 30th November 1970. Further 
enquiries regarding this and for Membership 
may be made to the Honorsiry Secretary, 
Institution of Chemists (India), Chemical 
Department, Medical College, Calcutta-12. 

National Symposium on Radiation Physics 

A National Symposium on “Radiation Physics” 
will be held at Trombay from November 9 to 
November 12, 1970 under the auspices of the 
Bhabha Atomic Research Centre, Bombay-85- 
The topics to be covered are : (i) Interaction of 
Radiation with Matter, (h) Radiation Transport, 
(Hi) Radiation Dosimetry, (iv) Environmental 
Radioactivity, (v) Units and Standards. 

Scientists wishing to participate are 
Tequested tn contact Shri K. Santhanam, 
Secretary, National Symposium on Radiation 
Physics, Health Physics Division, Bhabha 
Atomic Research Centre, Bombay-85. 

The last date for submission of papers and 
abstracts is September 1, 1970. 
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Understanding Physical Chemistry. By P. L. 
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New Deahi-12), 1969. Pp, 171. Price Rs. 26*00. 
Cyclopentanoid Terpene Derivatives. Edited by 
W. I. Taylor and A. R. Batterby. (Marcel 
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N.Y. 10016), 1969. Pp. x + 432. Price $ 26.50. 
Basic Infrared Spectroscopy. By J. H. Van Der 
Mass. (Heyden and Son Ltd., Spectrum House, 
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Pp. vii + 108. Price $ 3.50 or £ 1.10.0. 
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Treatise on Coatings (Vol. 2.). Part I— 
Characterization of Coathigs : P h y s ica I 
Techniques. Edited by R. R. Myers and J. S. 
Long. (Marcel Dekker, Inc., 95, Madison, 
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Pp. xxi + 669. Price $ 39.75. 
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THE PROBLEM OF THE BASEMENT IN MYSORE STATE 


C. S. PICHAMUTHU 

Department of Mines and Geology^ Bangalore-^l 


^APTAIN T. J. NEWBOLD (1844, p. 145) 
^ was one of the earliest to investigate the 
rock-formations of Mysore State and to dis¬ 
tinguish the schistose fro-m the gneissose rocks. 
In 1886, R, Bruce Foote named the schistose 
rocks as ‘Dharwar’ from the district in Mysore 
State, where he recognised them as constituting 
a distinct and separate ‘sysitem’ (Foote, 1888, 
P. 41). 

Foote was probably the first geologist who 
thought that the gneiss formed the basement 
on which the Dharwars were deposited. R. D. 
Oldham (1893, pp. 23-24) was also of this view. 
T. H, Holland (1902, p. 74) generally agreed 
with Foote, though he had some doubts as to 
whether the considerably folded Dharwar rocks 
of the Kolar Schist belt could be younger than 
the much less deformed Peninsular gneiss. 
J. M. Maclaren (1906, p. 107) also concluded 
that in the Gadag belt of Dharwar schists, the 
gneisses were the fundamental rocks on which 
the Dharwars were laid down. He noticed, 
however, that there were some gneissic 
intrusions along the cleavage planes of the 
schists. C. S. Middlemiss (1917, p. 197) also 
favoured the view that the Dharwars were 
deposited unconformably on the gneisses ,* 
according; to him the gneissic intrusions into 
the schists were probably caus'ed by local re¬ 
fusion or plastic deformation and penetration. 

Geological work done in Mysore State from 
1899 onwards by the officers of the Survey 
under the Directorship of W, F. Smeeth led 
to some very divergent views on this question 
of age relationship between the schists and the 
gneisses. They found that the granites and 
gneisses were intrusive into the schists and so 
did not form the basement fov the Dharwars. 
According to Smeeth (1901, p. 19), no rocks 
older than the Dharwars could be definitely 
recognised anywhere in Mysore State. Fermor 
(1909, p. 998) also noticed intrusive contacts, 
and, therefore, agreed with Smeeth that 
Dhairwars were the oldest rocks, and that the 
associated gneisses were intrusive into the 
Dharwars, 


That the gneisses formed the basement was 
generally accepted until certain evidences were 
produced in Mysore to show that they were 
intrusive into the Dharwars. The elongated 
and often irregular or angular inclusions of 
amphibolite and schists in the gneiss were 
considered to be the unassimilated remnants of 
Dharwar rocks which had been caught up 
during the intruslion of the Peninsular gneiss. 
This reversed the relative age relationship and 
made the Peninsular gneisses younger than the 
Dharwars. If this is the correct interpretation, 
then on what solid base were the Dharwar 
rocks laid down ? Do the Lower Dharwars 
which are composed of acid and basic volcanic 
flows constitute the earliest formed rocks of 
earth history, or were these lavasj erupted on 
a very ancient gneiss platform which represents 
the primordial crust ? In the oldest basic 
volcanic rocks pillow structures have been 
recognised, and this indicates that these fl.ows 
were of submarine origin. Associated with 
these volcanic rock^ there are also ferruginous 
cherts and siliceous schists which represent the 
primeval sediments. The Lower Dharwarsi 
cannot, therefore, be the oldest rocks in the 
region. 

As already mentioned, one of the reasons for 
considering the Peninsular gneiss as intrusive 
into the Dharwar Schists was the occurrence 
of numerous xenolithic inclusions of amphi¬ 
bolitic and schistose rocks in the gneiss. 
According to Sampat Iyengar (1920, p. 13), 
the Peninsular gneiss affords abundant eviden¬ 
ces of intrusion and bristles to a variable 
extent with caught up lense^, patches and frag¬ 
ments of the Dharwar schists. In a number 
of places contact metamorphic phenomena 
can be noticed. Is his. Presidential Address 
to the Geology Section of the Indian Science 
Congress, Fermor (1919) made the following 
categorical statement: ‘All the evidence 

I have seen forces me to the same conclusions 
as Dr. Smeeth, viz., that the Dharwars are the 
oldest rocks wherever they occur, and that the 
asisociated gneisses and gneissose granites are 
intrusive their relationships/ 
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B. P. Radhakrishna (1967, pp. 102-103) has 
recently expressed the view that the amphibo¬ 
litic and schistose inclusions found in the 
gneisses! represent basic igneous rocks and sedi¬ 
ments which are older than the Dharwars, and 
that the Peninsular gneisses as a whole are not 
intrusive into the Dharwars. Neither, accord¬ 
ing to him, are there undisputed evidences of 
any granitic intrusion into the Dharwars. Ke 
is of the opinion that the whole complex of 
granites and gneisses with lenses and patches 
of an earlier series of sediments and basic 
igneous rocks, forms the basement on which the 
Lower Dharwars rest. Geological thought on 
this question of the basement appears, there¬ 
fore, to have made one complete circle and 
come back to the views held by the earliest 
workers. 

There is need, however, to investigate this 
question, further with great thoroughness. The 
crux of the problem appears to be whether 
the xenoliths in the gneisses and granites are 
fragments of Dharwar rocks or of an earlier 
series. It is improbable that conclusive field 
evidence can be obtained for the existence of 
such an older series of schists ; at least, at the 
present time, there is none. Petrographic 
methods may also not yield any definite 
results. Radiometric dating could throw some- 
light ; but, on the other hand it may not, if 
the dates obtained give only the age of the 
latest episode of metamorphism. 

The localities in Mysore State, where earlier 
geologists have reported instances of intrusion 
of Peninsular gneiss into schists,, will have to 
be re-examined, and their conclusions reasses¬ 
sed, if necessary. One such area is a part of 
the Shimoga schist belt where the Peninsular 
gneiss apparently cuts east to west right 
across, and completely Separates rock forma¬ 
tions whose trends are north to south. On 
either side of the Tarikere valley, the schist 
•belt h,a's been abruptly terminated. The schist 
outcrops projecting into the gneisses at bo-th 
ends • appear to have been once continuous. 
There are also schist islands in the gneiss which 
look like links connecting the severed parts of 
the belt. On the face of it, the geology of this 
area cannot be satisfactorily interpreted in any 
other way except that of considering the Penin¬ 
sular gneiss as having intruded the Shimoga 
belt of Dliarwar rocks, and sundered a sequence 
of schists, quartzites, and conglomerates. 

. Sampat Iyengar (1920) has also cited several 
localities in Mysore State where, according to 
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him, there are clear evidences of granites and 
gneisses intruding the schists. All these areas 
will also have to be investigated to determine 
whether the Peninsular gneiss as we know it 
at present, is! younger or older than the 
Dharwars. 

An important evidence for intrusion is the 
termination of a succession of sedimentary 
strata of differing ages by a rock like gneiss. 
A good exrmple is furnished by the map of 
part of the Sausar Series given by West (1933) 
in his paper on the streaky gneisses of the 
Nagpur District. The intrusive relation of the 
gneisses to the members of the Sausar Series 
can be made out from this map since the whole 
sequence of the Sausars gets cut out step by 
step towards the east, until the gneisses come 
into contact with the big central outcrop of 
the Bichua stage. In Mysore State there is fairly 
good evidence for inferring that as one pro¬ 
ceeds northwards, one comes across progres¬ 
sively younger rocks (Pichamuthu, 1951, 
pp. 117-119). Thisi sequence of Dharwars, 
from the oldest to the youngest, is found some¬ 
where or other to be in contact with gneisses. 
Normally, this will have to be interpreted as 
an instance of the gneisses having intruded the 
Dharwars, unless, of course, the gneisses in 
northern Mysore are different from, and younger 
than, the gneisses occurring in the south ; or, 
if the younger Dharwar beds have successively 
overlapped the older strata. There is no evi¬ 
dence at present, however, for either of these 
alternatives. 

No conclusive light has also been thrown on 
the relative ages of the Dharwar schists and 
Penins^ular gneisses by geochronological data 
which are available ; if anything, they favour 
an older age for the schists. Hornblende schists 
from the Hutti Gold Mine and Channagiri have 
given ages of 3,295 ± 200 m.y., and 2,631 m.y. 
respectively (Sarkar and Miller, 1969). Accord¬ 
ing to Aswathanarayana (1968, p. 591) the 
Dharwars bear the imprests of three episodes 
of folding, metamorphism, and emplacement of 
granites, the first of which happened about 
3,000 m.y. ago. This corresponds to Phase I 
(c. 3,000-2,800 m.y.) of Dharwar orogeny, 

metamorphism, and granitisation as! envisaged 
by Sarkar (1968, p. 17). The Dharwar schists 
near Mysore have given an age of 3,000 m.y. 
(Crawford and Compston, 1967, p. 33). 
According to Ramamurthy and Sadashivaiah 
(1967, p. 73) the Lower Dharwars must be 
older than or equal to about 3,100 m.y. Vino- 
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gradov and Tugarinov (1968) determined the 
ages of Kolar amphibolite and Ohitaldurg 
galena as 2,900 ± 200 m.y. 

On the other hand, Peninsular gneisses of 
Mysore State have given a comparatively lower 

age. According to Crawford and Compston 
(1967, p. 33) Peninsular gneiss near Bangalore 
is 2,635 ± 45 m.y. old, and gneiss near Mysore 
is 2,800 m.y. old. A similar age of 2,700 ± 
100 m.y. was also obtained by Vinogradov and 
Tugarinov (1968) for a migmatitic gneiss near 
Bangalore. The age of Peninsular gneiss as 
given by Ramamurthy and Sadashivaiah (1967, 
p. 73) is 2,480 m.y., and that by Sarkar (1968, 
p. 17) is 2,635 m.y. In Crawford’s latest paper 
(1969, p. 134) the Peninsular gneiss of 
Bangalore is 2,580 ± 50 m.y. old. 

The Dharwars occur at the present time in. 
bands of varying dimensions which are remnants 
of £1 formation that probably covered a much 
more extensive area in Mysore State. Both the 
Dharwar schists and the Peninsular gneisses 
have together been subjected to intense tectonic 
disturbances with the resJult that they now 
appear to be interbedded and interfolded. We' 
are dealing with very ancient rocks whose ages' 
range from about 2,000-3,000 million years. 
During this long; period of time several erogenic 
cycles must have occurred and left their impress 
both on the composition and disposition of the 
rock sequences. There are variations in 
stratigraphical succession, dislocations on a 
gigantic sicale, and differences in metamorphic 
grade. It would be difficult, therefore, to 
identify with any certainty, and differentiate 
between the original crustal basement and the 
first-formed lava flows or sediments. With, the 
help of available field criteria such as current 
bedding, graded bedding, pillow structures, drag 
folds, etc., the stratigraphy of the unfossiliferous 
Dharwar formations should be worked out, and 
an accurate stratigraphical column set up, just 
as Fermor did for the Sausar series. Careful 
search will then have to be made in the neigh¬ 
bourhood of the oldeslt Dharwar rocks for 
vestiges of the basement (Pichamuthu, 1968, 

pp. 199-200). 
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THE SEASONAL MARCH OF SURFACE PRESSURE GRADIENTS ACROSS 
INDIA AND THE SOUTH-WEST MONSOON 


R. ANANTHAKRISHNAN 
Institute, of Tropical Meteorology^ Poona 

TT is well known that the seasonal weather of these stations is not entirely arbitrary. 

features of the Indian sub-continent are Trivandrum in the extreme south and Nagpur 

associated with corresponding changes in the in the central parts of the country taken to- 

pressure gradients across the country. In the gether give an idea of the pressure gradient 
summer monsoon months the surface pressure across peninsular India. Similarly New Delhi 
increases from north to south while in the in the north and Nagpur in the centre of the 

winter months the reverse situation obtains*, country provide a measure of the pressure 

March and October are the transitional months, gradient over north India. 

2. An insight into the manner in which the 3. The annual mardh of sea-level pressure 
reversal of pressure gradients, across the at the three stations is shown in Fig. 1. The 



PENTAD MSL PRESSURE VARIATIONS AT 
TRIVANDRUM , NAGPUR AND NEW DELHI 


FIG. 1 

country is effected is obtained by studying the curves are based on normal pentad values of 

pressure variations at the three sltations pressure reduced to sea-level at the three 

Trivandrum (08° 29^ N, 76° 57' E.), Nagpur sltations (IMD, 1965). The following points are 

(21° 09' N, 79° 07' E*) and New Delhi (28° noteworthy: 

35' N, 77° 12' E.), which lie close to the central (i) The lowest and highest values of sea- 

meridian of 77° E. across India. The choice level pressure, the epochs at which they occur* 











Junius 1970 ] March of Surface Pressure Gradients Across India 


and the annual range of pressure at the three 
stations! are as given below : 


Station 

PPP 
(Max.) 
(mb) 

Date 

PPP 

(Min.) 

(mb) 

Dale 

Range 

(mb) 

Trivandrum 

1012-7 

15 Jan. 

1009-1 

15 May 

3-6 

Nagpur _ .. 

1017-6 

23 Dec. 

1000-9 

30 Jun. 

16-7 

New Delhi 

lOlS-6 

23 Dec. 

998-0 

30 jun. 

20-C 


It is interesting to note that surface pressure 
continues to fall at Nagpur and New Delhi for 
one and a half months more after it has 
reached the minimum value at Trivandrum by 
the middle of May. This has; an important 
bearing on the onset and advance of the south¬ 
west monsoon over thei country. 

(ii) All the three pressure curves pass practi¬ 
cally through a common point about the middle 
of March and again about the middle of 
October. Hence, .pressure gradients across the 
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to the summer type of pressure distribution 
and vice verm. The actual magnitudes of 
m.s.l. pressure at the three stations are : 



Mean sea-level pressure (mb) at 


Trivandrum 

Nagpur 

New Delhi 

15 March 

15 October 

.. 1011-4 

.. 1011-4 

lOil-3 

1011-4 

1011-2 

1011-1 


It is seen that at the two transitional epochs 
the m.s.l. press^ure at the three stations has 
practically the same value. 

{Hi) The summer type of pressure distribu¬ 
tion obtains for about 7 months (mid-March 
to mid-October) and the winter type of 
gradient for 5 months. 

4. The sieasonal march of the pressure dif¬ 
ference between pairs of stations which may 
be taken as a measure of the pressure gradients 
is depicted in Fig. 2. The figure shows that 



PENTAD MSL PRESSURE DIFFERENCE VARIATIONS 
BETWEEN TRIVANDRUM, NAGPUR AND NEW DELHI 

FIG. 2 


country are practically zero at and near these much larger pressure gradients prevail across . 
two transitional epochs. These two epochs. India in the summer monsoon months of June,' 
correspond to the transition from the winter July and August as compared with the winter. 
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Seasonal March of Surface Pressure Gradients Across India 


months of December, January and February. 
The following points are noteworthy : 

(i) The pressure difference between Nagpur 
and Trivandrum (N-T) whicih is positive in 
the winder months: attains its maKimum value 
cf 5-1 mb in the middle of December. From 
January till the end of April (N-T) decreases 
almoct uniformly changing from positive to 
negative value by the middle of March. From 
the end of April till the beginning of June 
there is a steeper increase in the pressure 
gradient between Nagpur and Trivandrum. 
Even after the monsocn has set in on the 
Kerala coast by 1 June (the normal date cf 
onset), the pressure gradient continues to 
increase over the peninsula although, at a 
smaller rate. The maximum negative value of 
9 mb for (N-T) is reached by the end of June 
or the beginning of July. 

(it) The positive pressure difference between 
Delhi and Nagpur' (D-N) in winter attains the 
maximum value of 1*1 mb by the end of 
December. It remains nearly constant at this 
value till the end of February after which it 
begins to fall more or less unifo^rmly till the 
end of April changing sign by mid-March. A 
steeper rate of fall of (D-N) occurs from the 
fEnd of April till the end of May. 

(in) By the beginning of Jime (pentad 31) 
the pressure difference between Delhi and 
Nagpur reaches the maximum negative value 
of about 3 mb. It stays at this value till pentad 
46 (mid-August) after which it begins to de¬ 
crease. The constancy of the pressure difference 
between Delhi and I^agpur from the beginning 
of June till the middle of August is a significant 
feature of the climatological pressure distrihU” 
tion over north India during the SW monsoon 
season. During the first half of this period 
pressures are falling both at Delhi and Nagpur 
while during the second half pressures are 
rising. The rate cf fall/rise of the pressure 
the same at both the places! during the period 
1 June to 15 August so that the difference of 
pressure between the two stations remains 
constant. 

(iv) From the middle of August the pressure 
gradient between Delhi and Nagpur begins to 
weaken rapidly till the middle of September ; 
thereafter the gradient decreases at a slower 
rate reaching zero value by mid-October. Bet¬ 
ween Nagpur and Trivandrum the decrease of 
gradient is at a slower rate from mid-August 
to mid-September and at a steeper rate there¬ 
after till mid-October. 

5. The above facts lead to the following 
conclusions about the association between 
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changes! of sea-level pressure gradient across 
India and the south-west monsoon. The onset 
of the south-west monsoon over the Kerala 
coast occurs when the north-south, pressure 
gradient across north India has reached its 
maximum value by the beginning of June. 
The pressure gradient across the peninsula 
continues to build up till about the first week 
of July, while the gradient between Delhi and 
Nagipur remains practically constant. During 
this period the monsoon advances, northwards 
and westwards and establishes itself over the 
enhre country. Thus the maximum pressure 
gradient acres,s the country is reached in tiie 
first week of July which may, therefore, be- 
regarded as the peak of the south-west monsoon 
s^eason. 

6. The next significant date in the history 
of the south-wes't monsoon is the middle of 
August when the pressure gradient across north 
India begins to weaken while tihe gradient 
across the peninsula has been continuously 
weakening after the first week of July. In a 
recent study (Ananthakrishnan, 1970) it has. 
been shown that a rainfall minimum occurs at 
or near pentad 46 (Ifi'* August) at several 
stations over the west coast, central India and 
north India nori:h of 16° N. It was suggested 
that this date should be regarded as the epoch 
of maximum northward extension of the mon¬ 
soon circulation features before the southward 
retreat of the monsoon commences. This epoch 
coincides with, the period of maximum fre¬ 
quency of occurrence of hreaksl’ in the mon¬ 
soon (K. Ramamurthi, 1969). During ‘breaks’ 
the monsoon trough on the sea-level chart 
shifts northward to the foot of the Himalaya:? 
and there is also a northward shift of the core 
of strong easterlies in the upper troposphere 
ever the south of the peninsula. At the same 
time, rainfall decreases in the plains and 
increases at the foot of the Himalayas. 

7. Despite the large number of studies on 
Indian rainfall, the existence of a minimum 
in the south-west monsoon rainfall around 16 
August at a large number of stations which 
are widely separated spatially h,ad not been 
realisied till recently. This has been clearly 
brought out by the study of pentad rainfall 
curves of observatory stations based on data 
for the fifty-year period 1901-1950. The two 
rainfall maxima on either side of this minimum 
which occur in July/August and August/ 
September are to be as.sociated with the 
northward advance and southward retreat of 
the surface and upper air circulation feature.^- 
associated with the south-west monsoon, 
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8, With tihe reversal of the pressure gradients 
across the country by mid-October the south¬ 
west monsoon gives place to the north-east 
monsoon over the south, of the peninsula. 
Pressure gradient between Delhi and Nagpur 
increases only very gradually after mid-Qctober 
while it increases steeply between Nagpur and 
Trivandrum reaching the peah value by mid- 
December. 


1 . 


2 . 


3. 
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ON THE OCCURRENCE OF INTERSTITIAL FAUNA IN THE INTERTIDAL 
SANDS OF SOME ANDAMAN AND NICOBAR GROUP OF ISLANDS 

G. CHANDRASEKHARA RAO 

Zoological Survey of India, 27, Chowringh.ee Road, Calcutta-13 


fpHE marine interstitial fauna, inhabiting the 
intertidal zone on Indian coasts, is receiv¬ 
ing considerable attention during recent years. 
Studies on the fauna inhabiting the beach 
sands of Waltair coast, during the years 1960- 
1963, have revealed the occurrence of several 
interesting invertebrate groups of animals, A 
comprehensive report on the results of the 
investigation, first of its kind in Indian waters, 
has already been published (Chandrasekhara 
Heiio and Ganapati, 1968) and several species 
have been described as new to science. 

During a brief faunistic survey of the 
Andaman and Nicobar group of islands, under¬ 
taken by the Zoological Survey of India in, 
February to April 1969, the author had an. 
opportunity to visit the arcihipelago and 
examine intertidal sands on the various isles 
located in the vicinity of North, Middle, South 
and Little Andamans and Car Nicobar island. 
No previous records of interstitial fauna are 
known from the archipelago and a detailed 
report of the fauna collected in the present 
survey is being published elsewhere. The 
present account deals with the preliminary 
results concerning the nature of the habitat, 
composition of the fauna and the relationship 
of the faunal element with the physiography 
of the islands. 

Nature of the Habitat 
In the majority of..these islands, the coast is 
mostly rocky, with, the cliffs almost descending 
right into the waters. The rocks and boulders 
in the intertidal zone are not covered with 
sufficient algal growths and as such, a rich 
community of algal fauna characteristic of 
rocky shores is missing,. Some muglcly heache^ 


are also encountered, especially near the 
mangrove swamps located at the mouths of 
brooks. Except for a few islands, the sandy 
beaches are limited to certain patches occurring 
here and there between cliffs. The slope in 
several beaches is low and the amplitude of 
the tides is high, with the result a wide 
.'intertidal belt is exposed during low tides. 
The beach sand is mostly composed of silica 
except in tihose islands harbouring rich, coral 
growths, where the sand is exclusively coral¬ 
line. The colour of the sands vary from black 
and light-yellow to reddish-brown, while the 
coralline sands are purely white. The shape 
of sand-grains varies from spherical to angular. 
Except in a few cases, the sands are relatively 
heterogeneous, composed of coarse, medium 
and fine particles with a mean diameter of 
> 500 A*, 300-500 M and < 300 respectively. 
The bulk of the beach sands are fine, although, 
tihe grain size tends to increase with depth. 
A small percentage of broken shells is mixed 
with sand, especially near the water’s edge. 
The compactness of coralline beaches is low, 
due to the lightness of grains and the lack of 
cohesion between particles. 

The climate is tropical, with heavy gales 
and rains. The temperature in the interstitial 
biotopes varied from 26° C. to 30° C. while 
the salinity of the interstitial water ranged 
between 29%o and 33%o. The sands appear 
sufficiently rich in organic detritus. 

Composition of the Fauna 

A quantitative estimation of the interstitial 
fauna inhabiting tihe various islands is made 
and an average percentage composition of the 
density of different groups i? given in Table I, 
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Table I 


Percentage composition of diverse groups of 
interstitial fauna inhabiting the intertidal 
sands of some Andaman and Nicobar islands 


Group 


North 

Andaman 

Middle 

Andaman 

Sovith 

Andaman 

Little 

Andaman 

Car 

Nicobar 

Combined 

average 

Coelenterata 


0*5 


4-0 

3-0 


1-5 

Turbellaria 


3-0 

2*0 

3-5 

3-0 

4*0 

3-1 

Nematoda 


3*0 

2*5 

4-0 

3*5 

2-0 

3*0 

Gastrotricha 


•« 


2-0 

0*5 

1-5 

0*8 

Nemertinea 


1 *5 

0*5 

0-5 

0*5 

1*0 

0*6 

Rotifera 


0*5 

1-0 

2-0 



0*7 

Archiannelida 


8-0 

8-5 

12-0 

7*5 

9*0 

9-0 

Polychaeta 

,, 

13-5 

U-0 

8*5 

11-0 

12-0 

12-0 

Oligochaeta 

,, 

1*5 

3*0 

1-0 

1-0 

0*5 

1*4 

Ostracoda 

,, 

2-5 

1-0 

2-0 

0-5 

3*0 

1*8 

Copepoda 

*, 

42-0 

41-0 

37-0 

55-0 

46*0 

44*3 

Isopoda 

.. 

11-0 

14-5 

lG-0 

10-0 

13-6 

13-0 

Amphipoda 


5-0 

6*5 

3-5 

2-5 

4-0 

4*3 

Tardigrada 

.. 

.. 

.« 

1*0 

0-5 


0-3 

Acarina 


2*5 

1-5 

2-0 

0‘5 

2-0 

1*7 

Collembola 

, t 

1-5 

0-5 

, , 


1*0 

0*6 

Mollusca 

,, 

1«5 

0*5 

.. 

1-0 

0-5 

0*7 

Echinodermata 

•• 

2*5 

2-0 

0*5 



1*0 


The density of Protozoa could not be correctly 
assessed. The bulk of the fauna (nearly 80%) 
on the archipelago consists of Copepoda, Iso- 
poda, Polychseta and Arcihiannelida, in the 
order of their abundance. The Amphipoda, 
Turbellaria and Nematoda nearly • comprise 
10% of the fauna. Other groups of animals, 
•are represented by very small numbers. No 
records of Kinorhyncha, Mystacocarida and 
Tunicata are made in the present survey. 

A qualitative estimation of the fauna has 
indicated that Copepoda, Polychaeta, Turbel¬ 
laria, Nematoda and Archiannelida, in their 
order comprise the majority of the. species ; 
while all the other groups are limited to a 
very few species. 

Faunal Element in Relation to the 
Physiography of the Islands 

The physiography of the islands presents 
certain inhospitable conditions for the deve¬ 
lopment of typical interstitial fauna, influenc¬ 
ing their density and distribution. In the 


majority of localities investigated, the density 
of fauna is relatively poor compared to the 
mainland fauna reported on Waltair coast. 
The absence of extensive beaches coupled with 
the nature of finer substrate, seems to retard 
the colonization of the fauna. In several 
beaches, the interstices are literally choked 
with fine sand, mud, detritus or coralline 
powder, where a critical level has reached and 
this may act as a detrimental factor for the 
faunal proliferation and distribution. In cer¬ 
tain areas with sufficient coarse sand contain¬ 
ing well-developed interstitial fauna, a 100 cc 
sand sample yielded 600-750 specimens of 
diverse groups compared with 900-1150 speci¬ 
mens on the Waltair coast. 

In beaches with muddy sand, the fauna 
mainly comprises of poor populations of cili- 
ates, nematodes,, rotifers and. oligochaetes. The 
intersititial Turbellaria, Nematoda and Gastro- 
tricha, normally forming the typical component 
of the intertidal sands, are poorly represented 
on the archipelago. 

The quantitative and qualitative estimations 
have also indicated that the composition of the 
faunal element does not differ very much from 
island to island, despite a variation in the 
nature of the habitat and tlheir isolation by 
the seas. Few species have, been found ende¬ 
mic, with restricted distribution to certa'm 
isle^ of the archipelago. However, tlhc present 
study has revealed that several interstitial spe¬ 
cies discovered on these islands! have already 
been reported on the Waltair coast, throwing 
considerable light on the geographical distri¬ 
bution of the fauna. 

The author is grateful to Dr. A. R Kapur, 
Director, Zoological Survey of India, Calcutta, 
for his interest in the work and affording an 
opportunity to participate in the Survey and 
to Shri T. D. Soota, Leader of the party, Anda¬ 
man and Nicobar Survey, 1969, for facilities 
and encouragement on lihe tour. 


I. Chandrasekhara Rao, G. and Ganapati, P. N. 
The marine interstitial fauna inhabiting the beach 
sands of Waltair coast,” ^latn. Inn. Scu 

India^ 1968, 34 (2), 82. 
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DIELECTRIC PROPERTIES OP 
SOLUTIONS OF CERTAIN NITRATES 
IN ETHYL ALCOHOL 

Thure has been, as yet, no satisfactory theory 
for the behaviour of ionic salts in solution at 
various concentrations. Dielectric properties form 
one branch of this study. While the dielectric 
behaviour of the large number of salts, dissolved 
in water has been experimentally investigated, 
the dielectric properties of the same salts dis¬ 
solved in other media are available only in very 
few cases. For example, with alcohol as solvent, 
the dielectric behaviour of only 5 salts, namely, 
Nal, Lil, MgCh, LiCl, and LaCl.j were investi¬ 
gated previously 

The dielectric properties of six nitrates^ of 
the transition group elements dissolved in 
ethyl alcohol are studied in this laboratory. 
The investigations are carried out at 3 *14 cm. 
wavelength region by the method adopted by 
Harris and O’Konski,^ The experimental 
details are described fully elsewhere.’^ 

Table I 


Dielectric properties of solutes in ethyl 
alcohol at 3-14 cm, 


Solute 

Con- 

centra* 

tion 


€ obs. 

// 

€ correct 

As 


Mn 

(Nodi 

0*25 

4-66 

4-46 

2-73 

18-63 

20-185 


0-5 

4-62 

4-52 

2-37 

17-72 

17-99 



0-75 

4-6S 

4-55 

1-82 

15-04 

13-282 



1 

4*57 

4-56 

1-44 

12-22 

10*174 

Co 

(Noa)2 

0*25 

4-65 

4-02 

2-71 

18-91 

20-97 


0-5 

4*61 

4-32 

2-44 

18-68 

19-13 



0-75 

4-57 

4*45 

2-11 

17-91 

16-61 



X 

4-53 

4-47 

1-70 

16-17 

12-89 

Cu 

(Nod.. 

0-25 

4 - 67 

3-62 

2-65 

17-7 

17-6 


0-6 

4-64 

3-92 

2-19 

15-99 

16-05 



0*75 

4-61 

4-04 

1-93 

14-78 

13-286 



1 

4-58 

4-34 

1-80 

13-22 

11-314 

Cd 

(N03)2 

0-25 

4-68 

3-92 

2-61 

17-07 

18-87 


0-5 

4-65 

3-95 

2-35 

16-40 

16-93 



0-75 

4*61 

4-04 

2-04 

16-63 

14-76 



1 

4*57 

4-14 

1-78 

15-10 

13-13 

Cr 

(Nos)j 

0-25 

4-69 

3-94 

2-63 

16-86 

18-81 


0-5 

4*66 

4-34 

2-24 

15-63 

15-8 



0-75 

4-63 

4-46 

1-89 

13-80 

13-80 



1 

4*60 

4-58 

1-62 

12-72 

12-72 

Ni 

(Nod2 

0*26 

4*66 

3-82 

2-51 

17-22 

18-49 


0-5 

4-63 

4-24 

2-24 

16-39 

16-35 



0-75 

4*61 

4-4 

1-93 

14-78 

13-70 



1 

4-59 

4-51 

1-71 

13-77 

12-09 


From the experimental values of e' and 
the static dielectric constant and the relaxa¬ 
tion wavelength determined the 


concentrations on the basis of the debye dis¬ 
persion formula and high frequency dielectric 
constant 4*2 for all solutions. 

The results are tabulated in Table I. 

The results indicate in general that the 
depression of the dielectric constant and the 
relaxation, wavelength from the corresponding 
pure solvent values increase with concentra- 
tionsj in each case, but the variation is not 
linear with concentration. An attempt is being 
made to explain the depression in the. static 
dielectric constant using Glueckauf’s-^ theory. 

We are indebted to the Council of Scientific 
and Industrial Research for financial assistance. 
Dept, of Physics, P. Subrahmanya Sastry. 

Andhra Univ. Post- D. Premaswarup. 

Graduate Centre, 

Guntur-5, December 31, 1969. 


1. Hasted, J. B. and Roderick, G. W., /. Chem. Thys.^ 

1958, 29, 17. 

2. Harris, F. E. and Kcnski, T., Rev»Scie}if. Insiru- 

mmtSf 1955, 26, 482. 

3. Krishna Mohan Rao, P. S. and Premaswarup, D,, 

Jour, Pure and Appl, PAys,, 1967, 5, 12, 581. 

4. Glueckauf, E., Trans, Faraday Soe,, 1964, 60, 1637. 


2-METHYL-3- (3-5.DIMETHYL- 
4.HYDROXYPHENYL)-3, 4- 
DIHYDROQ.UINAZOLIN-4-ONE AND ITS 
DERIVATIVES 

Durimg the course of cur work on, quinazoli- 
nones,^’- we synthesized 2-methyl-3-(3, S-di- 
methyl - 4 - hydroxyphenyl) -3, 4-dihydroquina7- 
zolin-4-one which showed somewhat better 
hypnotic activity in rats compared with metha- 
qualone, 2-meth.yl-3-o-tolyl-3,4-dihydroquina- 
zolin--4-one, but its toxicity data were 
discouraging. 

Attempts to modify the molecule with a view 
to retaining its hypnotic property and reduc¬ 
ing its toxicity on the lines : (a) of replacing 
the methyl group in position 2 with hydrogen, 
ethyl, propyl, isopropyl and butyl, (b) of sub¬ 
stituting the quinazolinone ring with chlorine, 
bromine, nitro or amino ; and (c) of replacing 
the methyl groups on the phenyl group at 
position 3 with chlorine or bromine, met with 
no succes)s. Most of the modifications resulted 
in complete loss; of hypnotic activity ; only the 
0-acyl derivatives of the parent molecule 
showed proportionately reduced activity^ wh}} 
similar toxicity patt^rri. 
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The compounds synthesized in this context 2-MethyU3-(3,5~dimethyl-4~acetoxyphenyl)-^ 
are listed in Table I. Excepting the amino, 3, 4-dihydroquinazolin-4^one. —2-Methyl-3-(3, 5- 


TABL?i T 



No. 

l<i 

R 2 


R 4 

Rs 

m.p. ®C.* 

Nitrogen % 

Found 

Calc. 

1 

CHs 

CHs 

H 

CH 3 

H 

225-27 

9-84 

10-00 

2 

H 

CH 3 

H 

CH 3 

H 

284-36 

10*55 

10-53 

3 

C2H5 

CH 3 

H 

CH 3 

H 

222-24 

9*48 

9-53 

4 

C 3 H, 

CH 3 

H 

CH 3 

H 

236-38 

9*23 

9-09 

5 

C 3 H 7 (iso) 

CH 3 

H 

CH 3 

H 

231-32 

9*30 

9-09 

6 

CHs 

H 

H 

CH 3 

H 

285-88* 

9-39 

9-26 

7 

Ctl3 

CH 3 

COCH 3 

C113 

H 

222-23 

8*66 

S-69 

8 

CH 3 

CH 3 

COC 2 H 5 

CHa 

H 

187-88 

8-38 

8-34 

9 

CH 3 

CH 3 

COC 3 H 7 

CH 3 

H 

164-66 

7-89 

8-00 

10 

CH 3 

CH 3 

CH 3 

CH 3 

H 

245-48t 

8*31 

8*48 

11 

CH 3 

CH 3 

H 

CH 3 

a (5} 

266-69 

9*09 

8-91 ‘ 

12 

CH 3 

CHa 

H 

CH 3 

Cl (6) 

261-62 

9*03 

8-91 

13 

CH 3 

CH 3 

H 

CH 3 

Cl (7) 

280-82 

9-1 

8-91 

14 

CH 3 

CH 3 

H 

CH 3 

Kr( 6 } 

258-CO 

7-53 

7-80 

16 

CH 3 

CH 3 

H 

CH 3 

NO. ( 6 ) 

274-76 

13-00 

12-92 

16 

CH 3 

CH 3 

H 

CH 3 

NO 2 ( 7 ; 

283-85 

12-83 

12-92 

17 

CH 3 

CH 3 

H 

CH 3 

NH. ( 6 ) 

308-10 

14-29 

14-23 

18 

CH 3 

CH 3 

H 

CH 3 

NH 2 (7) 

321-23 

14-22 

14-23 

19 

CH 3 

Cl 

H 

Cl 

11 

282-84 (d) 

8-69 

8-73 

20 

CH 3 

Br 

H 

Br 

H 

Sinters > 260 .* 

6-30 

6*27 


* All melting points are uncorrected. t The analytical data are for the hydrochlorides. 


0-acyl and 0-alkyl derivatives (compounds: 
17, 18, 7, 8, 9 and 10), the others were syn¬ 
thesized by heating the corresponding 3,1- 
benzoxazin-4-one with the appropriate aminei 
or its hydrochloride at 150-180° for 30 minutes. 

The amino compounds were derived from 
the corresponding nitro compounds by reduc¬ 
tion with iron and ammonium chloride. The 
0-acyl and 0-alkyl derivatives were prepared 
by standard methods of acylation and alkyla¬ 
tion. 

A few typical experiments are described 
below. 

2-MethyU3- (3, 5’’dimethy‘U4-hydroxyphenyl) 
-3, 4^dihydToqmnazclin-4~‘0ne .— 2-Methyl-3, 1- 
benzoxazin-4-one (6*4 g.; 0-04 mole) and 

3,5-dimethyl-4-hydroxyaniline hydrochloride 
(6-8g. ; 0-04 mole) were intimately mixed and 
heated at 150-160° for 1 hour. The reaction, 
product was titurated with dilute hydrochloric 
acid (100 ml ; 2N). The insoluble solids were 
filtered off and then triturated with sodium 
bicarbonate solution (4g.; 100 ml.), The crude 
title product (7-4 g.) thus obtained was crys- 
l^lii^ed from ethaiiol; m.p, 


dimethyl - 4-hydroxyphenyl) -3, 4-dihydroquina- 
zolin-4-one (2*8 g.; 0*02 mole) was taken in 
pyridine (10 ml.) and treated with acetic 
anhydride (2ml.). The reaction mixture was 
heated at 70° for 20 minutes, cooled, poured into 
ice aind neutralised with ammonia. The solid 
that separated out was crystallised from aqueous 
ethanol; m.p. 222-23°. 


Sarabhai Hesearch 
Centre, 

Wadi Wadi, Baroda, 
December 10, 1969. 
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OXIDATION OF HYDRAZINE 
SULPHATE BY THALLIUM (III) 
IN AQUEOUS SULPHURIC ACID 


The kinetics of the oxidation of hydrazine, 
sulphate by a variety of metal ions such as 
Fe(III),^-^ Ce(IV),-^’^^’« V(V),2 Ag(I),ii 

Cu(II),ii MO'(VI),‘'^ Co-(III)i- and also metal 
9 xide§i’’i^ h^ve feeen studied. Although the 
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oxidation of this substrate with Tl(III) has 
been studied,- this was essentially a study of 
the principal nitrogenous products and the 
kinetic aspects, of this reaction have not been 
fully clarified. We present, in this communi- 
ication, the results of our investigation on 
the Tl(III) oxidation of hydrazine sulphate 
in aqueous sulphuric acid. The reaction was 
followed by estimating the amount of unreacted 
Tl(III) at various time intervals by iodometry. 
The rate of this reaction is inconveniently fast 
even at laboratory temperatures. We have 
•shown in ai recent publication^'^ that the rates, 
of Tl(III) oxidations can be controlled by 
suitable additions of calculated quantities of 
sodium chloride. The reaction under study 
•was therefore conducted in presence of 0*005M 
T^aCl. The reaction is of a clean first order 
in Tl(III) and also in hydrazine sulphate 
<Fig. 1, A and B). A plot of l/k^ versus 
1 /[N 2 H 4 ] is devoid of any intercept on 



tlie y-axis indicating the absence of any pre¬ 
formed complex unlike in the Co (III) oxida¬ 
tion of hydrazine sulphate."^- The effect of 
3 ,cidity on the reaction was studied in the range 
0*5M to 2*0 M H 0 SO 4 . The reaction exhibits 
£in inverse first-order dependence on [H''] in 
tl:i.e region 0*5 M-2 • 0 M (Fig. 2, C). Added 
ISTa-oSO^ (0-2 M to 2*0 M) increases the rate 
vs;^liile KHSO 4 in the same range produces little 
va.riation in rate (Table I). 

These observations seem to rule out [TISO^]^ 
3 .S the reactive species and are indicative of 
oitther [Tl(OH)]2^- or TP+ as the active species. 
If [TISO 4 ] ^ indeed were to be the active 
siaecies, the observed rate constant musft have 
jLncrea§egl with increasing The inverse 
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first-order dependence on [H"*'] would, of course, 
be observed for either species. 

Tl^+ - IlSOr ^ [ ns04l+ + ii-* 

l-]oO [nOH]--'- + IT^ 



Table I 

[N 2 H 4 . H 2 SO. 1 ] = 0-002093 M; [C-IoSOj = 2-0 M; 
Temp.: 30® C. 


[Tl(III)] = 0-02090 M ; [NaCl] - 0-005 M 


[added salt] 
fM) 

kj X IQi 

litre-mole"^ sec."^ 

0 1 " 

2-20 

0 -k 

3-15 

1 - 0 “ 

6-79 

2 - 0 '' 

8-16 

0 - 2 '' 

2-G2 

O. 4 S 

2-04 

0 - 8 '’' 

2-83 

1 - 6 ® 

2-79 

a == NaoS 04 . 

b = KHSO 4 


As was mentioned earlier the reaction is 
considerably retarded by added Cl- ions. 
There indeed exists an inverse first-order 
dependence of the rate on [Ck] (Fig. 2,D). 
This experimental finding is in accord with the 
following equilibrium : 

T1(0H)2^+ H-1- + Cr [TlCl]-'- + IbO. 

There is a rapid evolution of nitrogen during 
the reaction and no ammonia could be detected 
as the product of oxidation. Our observations 
thus indicate that Tl(III) oxidises hydrazine 
sulphate quantitatively to nitrogen and is 
essentially behaving as a two-electron oxidant. 

The reaction exhibits an Arrhenius dependence 
and has an activation, energy of 36-2 k. cals./ 
iiiole and unusually large entropy of activatioi^ 
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(AS = 4-58-3 e.u.). Reactions between 
ions of like charges are known to have such 
high values of A 

Dept, of Chemistry, V, S, Srinivasan'. 
Vivekananda College, INT. Venkatasubramanian.- 
Mylapore, Madras-4, 

December 8, 1969, 
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VITELLOGENESIS IN SOME 
GALL MIDGES* 

The origin, fate, composition and function of 
most ooplasmic particles in many insects 
remain unknown."^ Practically nothing is 
known about vitellogenesis in gall midges- ; 
the only information available relates to tro¬ 
phic connections in p^dogenetic forms.^ 

In the studies on reproductive biology of 
gall midges, we have investigated the 
differentiation of the ovary and vitellogenesis! 
in Pachydiplosis oryzce and Rubsaamenia arto- 
carpi In both insects the differentiation of 
the ovary commences at the pupal stage when 
the eggs become well defined and invested by 
follicles. The egg nucleus, feebly discernible 
with a tangled mass of faintly Feulgen-positive 
threads, lie at one end of the egg, while at its 
opposite pole lies a small, strongly Feulgen- 
positive cluster of nurse cell nuclei. Each 
nurse nucle:us shows! initially a halo bounded 
]?y th^ pucleao: meipl^rane small nucleoli, 
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Towards the second day of pupation, the nursc" 
cell nuclei get organised into a multinucleate 
mass, each nucleusi enlarged and the intensely 
Feulgen-positive material increased, suggestive 
of a polyploid nucleus. In tihis stage the 
nuclei show faintly marked regions; being sites 
of nucleoli; these appear as well-marked 
acidophil bodies in general staining. The 
nucleoli have increased in number. There is 
often a coalescence of nuclei, well marked in 
Pachydiplosis, but in Rilhsaainenia the nuclei 
show clear, vesicular space between nuclear 
membrane and dhromatin. Near the time of 
emergence of th.e adult, a rapid spurt of growth 
occurs in the size of the egg. The multinucleate 
mass seems to merge into the cytoplasm: in 
Ruhmamenia the nuclear membranes disappear 
followed by a concomitant increase in cyto¬ 
plasmic globules and granules, while in 
Pachydiplosis a shrinkage of the nuclear mass 
accompanied by accumulation of material in 
ooplasm becomes apparent. In Pachydiplosis 
this is most mairked within the first 5 to 10 
hours of emergence but poorly defined during 
1 to 5 hours:. The eggs become filled with 
yolk growing to a size of 0 *7 mm. in length 
and 0-13 mm. across. The pupal period is only 
4 days. 

In the pupal instar the corpora allata are 
generally known to be inactive, not producing 
juvenile hormone, to facilitate metamorphosis. 
Soon after eclosion of the adult, the corpora 
allata resume their activity to exercise the 
gonadotrophic functions. * The maximal size of 
the corpora allata in Pachydiplosis is seen after 
4 hours of emergence ; they are only two-thirds 
this size in pupal instar. Decapitated female 
pupae emerge into adults but the egg growth 
fails to occur, even if it is done a few minutes 
before eclosion. 

These findings suggest that in Pachydiplosis 
and in Rubsaamenia, ovarian growth gets 
initiated in the absence of the juvenile 
hormone, that yolk deposlition gets completed 
only under the influence of the reactivated 
corpora allata in the initial hours of adult life 
and that nurse cells entering into the oocytes 
aid in elaborating yolk after their turning 
polyploid and inducing synthesis. That the 
corpora allata increase in size in the adult 
midge has already been recorded in Sitodiplo- 
sis.^^ The role of polyploid nurse nuclei in. 
elaboration of yolk has been, studied in Droso¬ 
phila^; increase in nucleolar content of nurse 
cell nuclei, in yelaitipn to oogenesis recorded 
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here in gall midges, has been observed also in 
CalUphora'‘ and Musca,^ 
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University of Kerala, 

Trivandrum, November 27, 1969. 
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EFFECT OF EYESTALK REMOVAL 
ON THE RATE OF OXYGEN 
CONSUMPTION IN CARIDINA 
RAJADHARl BOUVIER (DECAPODA 
ATYIDAE) 

Scudamore^ demonstrated that the removal of 
the eyestalks in Cambarus resulted in increased 
oxygen consumption, and further injection' of 
eyestalk extract decreased the respiratory rate 
in the destalked animals. Later Edwards,- 
Bliss-'* and Frost et alA reported the role of 
eyestalk hormone in oxygen requirement in 
decapod crustaceans. On the other hand, Teyan 
et ulp showed that if the eyestalk stubs were 
cauterised, the level of oxygen consumption in 
operated fiddler crabs remained the same as 
in controls or decreased. In view of these 
contradictory findings, the present study was 
initiated to determine the effect of eyestalk 
ablation on the rate of oxygen consumption in 
the freshwater Caridina rajadhciri. 

Four batches of five animals each were 
taken. Eyestalks were ablated and the stubs 
were cauterised in animals of the batches I 
and II. Batch III served asi intact control. A 
small portion, from the base of the eyestalk was 
removed from the animals belonging to batch. 
IV, and this batch served as the sham-operated 
control. Of the two destalked batches, batch I 
served as destalked experimental and batch II 
received eyestalk extract injection. Ten 
eyestalks were triturated, suspended in 0-15 ml. 
of distilled water and centrifuged. 0 * 02 ml. 
of. the supernatant fluid was injected to ^ach 
animal of batch 


The rate of oxygen consumption was 
measured after twenty-four hours of eyestalk 
removal for the animals belonging to the 
batches I and II. Oxygen consumption was 
measured by Winkler’s method.*' The quantity 
of oxygen consumed was. calculated in relation 
to unit wet weight of the animals and the 
values thus obtained were expressed as rate of 
oxygen consumption in ml per hour per gm. 
wet weight. The room temperature during the 
course of these experiments varied between. 
25-27° C. The results are presented in Table I. 

Table I 

Oxygen consumption of Caridina rajadhari 
Bouvier (ml./hr./gm.) in relation to 
eyestalk ablation 


Batches 

Treatment 

No. 

of 

animals 

Mean 
weight 
of the 
animals 
in 

gm. 

Mean value 
of 

oxygen 
consumed 
± S.D. 

(ml /hr./gm.) 

I 

Both eyestalks 
removed 

5 

1-060 

0-4G23 

,±0-03S7 

11 

Both eyestalks re¬ 
moved and ir jec- 
ted eyestalk e.>:- 
tracc 

5 

1-155 

0-3333 

±0-0265 

III 

Intact control 

. 5 

1-215 

0-3025 

±0-0232 

IV 

Sham-operated 

5 

1-055 

0-3318 

±0-0321. 


The oxygen consumption of the destalked 
Caridina rajadhari is considerably increased 
when compared with that of the intact and 
sham-operated controls. In batch II, injection 
of eyestalk extract in destalked animals results 
in restoration of the rate of the oxygen con¬ 
sumption to a greater extent although it is 
slightly higher than those in, intact and sham- 
operated controls. The restoration in the rate 
noticed to a great extent in the eyestalkless' 
animals after injection of eyestalk extract sug¬ 
gests the possibility of the eyestalk containing 
a factor which regulates the rate of oxygen 
consumption. 

The observation on the increase in oxygen 
consumption after eyestalk removal is in agree¬ 
ment with the findings reported earlier by 
Scudamore.'' However, the findings made by 
Teyan et aU* are at variance. 

I am grateful to Dr. R. Nagabhushanam for 
;his guidance and to Prof. S. Mehdi Ali for 
providing facilities to carry out the work^ 
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POLYPORUS CALCUTTENSIS AND ITS 
IMPERFECT FORM 

There are very few polypores which produce 
imperfect forms in nature to be known as 
Ptychogaster. Bose^ in the year 1925 described 
a new species of polypore from Calcutta and 
named it Polyporus calcuttensis. Later2' he 
also reported its Ptychogaster stage and by 
cultural studies, he was able to establish their 
mutual relationship. Since these first reports' 
the review of literature does not show any 
other work on this fungus except that o£ 
Pegler-^ (1967). 

Recently, during routine field trips, the author 
collected a sporophore of P. calcuttensis which 
was found growing on a dead branch of a 
banyan tree with a Ptychogaster on its upper 
surface. Several other collections of this 
Ptychogaster were also made on different 
occasions. Microscopical study with all these 
sporophores shows the great similarities exist- 
ing between these perfect and imperfect forms 
of this fungus. 

As the descriptions given by Bose are not 
so detailed, a fuller description of this fungus' 
in both of its stages is presented here to enable 
identification of this: rare species in the field. 

Polyporus calcuttensis 

Sporophore. —Sessile, applanate, 30 x 13 X 
2 • 5 cm. in size, somewhat soft when fresh, 
becoming hard but light in weight on drying; 
Margin: moderately thick, obtuse, glabrous, 
somewhat undulate and yellowish-brown; 
Upper surface : yellowish-brown, smooth and 
glossy when young showing broad zones more 
marked towards the margin, turning snuff- 
brown, rough and rugulose with age ; Context: 
4ark brown, silky, fibrous, f^ntly zoned, 


1-5 cm. thick at the base; Hy menial surface: 
smooth, shiny with a greenish-grey lustre in 
fresh condition becoming yellow-brown when 
dried, extended upto a very narrow sterile 
margin; Pores : round, small, 3-5 per mm. ; 
Pore tubes : light brown, about 1 cm. long at 
the base; Basidia : clavate, tetraetcrigmatic, 
12-22*5 X 3-7*5 ; Basidiospores : smooth, 

oval to short elliptic, hyaline and thin-walled 
when young, slightly thick-walled and yellowish 
at maturity, 6-7 *5x4* 5-6 

Hyphal system dimitic with setoid skeletal 
hyphae and simple septate generative hyphae of 
two aspects : (i) hyaline, thin-walled, flexuous 
with protoplasmic contents, freely branched, 
2*2-4 At wide; (ii) yellow-brown, thin- to 
slightly thick-walled, thickening being more 
pronounced at septa, mostly empty, slome with 
scanty contents, more straight, less frequently 
branched, 4-8 ju wide. Setoid skeletal liyphce : 
dark brown, thick-walled, usually unbranched, 
aseptate with pointed apex, 160-320 /jl long and 
6-12 M wide, distributed in all the regions of 
the sporophore being more profuse on the 
uppermost surface of the context; where they 
form trichoderms in younger stage of the 
pileus and criisfiform cortex in its older stage ; 
true setse lacking in the hymenial layer but 
occasionally setoid skeletal hyphae penetrate 
into the pore mouth; highly thick-wallcd, dark 
brown, round to oval chlamydospores, 9-17 X 
9-12 (J-, abundant on the pilear surface ; conidia 
resembling bas'idiospores in size and appeaiumce 
are produced by generative hyphae eXt the sur¬ 
face layer of the pileus. 

Ptychogaster 

Sporophore: always growing as irregular, 
globular, soft mass, golden-yellow, smooth and 
velvety to touch, becoming dark brown and 
somewhat powdery with age, very light in 
weight and easily separable from the host; 
internally brown showing fine concentric zones 
in the fibrous tissue towards the younger region 
of growth and dark brown, homogeneous, com¬ 
pact, powdery mass in the older part. 

Hyphal system dimitic consisting of genera¬ 
tive hyphae and setoid skeletal hyphae, better 
studied in the fibrous tissue of the younger 
part; older powdery mass contains besides 
hyph^ numerous thick-walled, loose chlamydo¬ 
spores'. Hyphae and chlamydospores are 
similar in character to the hyphae and 
chlamydospores found in perfect form. 

The author expresses her sincere thanks 
to Dr. K. Bhattacharyai, Vice-Chancellor, for 
permission to yz-ork; in the Institute, tQ 
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Dr. H. L. Sarkar, Head of the Department of 
Zoology, for providing necessary facilities. 
Department of Zoology, Anjali Roy. 

Visva Bharati University, 

Santiniketan, 

West Bengal, November 30, 1969. 
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CLASSIFICATION OF CULTIVATED 
VARIETIES OF GROUNDNUT 

Cultivated varieties of groundnut are generally 
classified, according to their growth habit, as 
(1) erect, (2) bunch, (3) semi-bunch or semi¬ 
spreading, (4) spreading, (5) trailing. This 
system has been suggested by John, Venkat- 


branched (subspecies fastigiata) and (ii) 
alternate branched (subspecies hypogcea), 
Thesle two groups are distinguished from each 
other in the distribution of vegetative branches 
and inflorescences in the axils of leaves of the 
main axis as well as on the branches. The 
former includes both Valencia and Spanish 
types, and the latter includes the bunch and 
siemi-spreading forms of Virginia and all the 
spreading varieties. 

In the present study, 300 elite types of 
groundnut (both exotic introductions, and local 
selections) were classified and catalogued on 
the basis of their similarities and contrasting 
characters, and it was observed that the two 
groups are distinguished from each other in a 
wide variety of other characters which are un¬ 
related to each other, as shown in Table I. 


Table I 

Characters distinction of sequentially branched and alternate branched groups of cultivated 

varieties of groundnut 


S. No. 


Sequentially branched 


Alternate branched 


1 Habit upright bunch 

2 Light green foliage 

3 Susceptible to Orcospora leaf spots, bud*rot \irus 

and other diseases 

4 Flowers noticed in the axils of leaves of the main stem 

5 Early flowering and maturity 

6 Secondary or tettiary branches few or uncommon 

7 Plants moderately branched, consisting of four or six 

main laterals, usually of approximately equal length 

8 Most of the bottom leaves dry up at the time of 

harvest 

9 Moderate or poor nodulation 

10 Fruiting habit compact or semi-compact 

11 Pods generally found only at lower nodes 

12 Seeds not dormant 

13 Seedcoat stretched and smooth 

14 Shelling percentage usually good 

15 Maturity percentage high 

IG Seeds compact in mature pods 

17 Seedcoat bitter in taste 


Habit bunch, semi-bunch, semi-spreading, or spread¬ 
ing 

Green or dark green foliage 

Field tolerance or resistance, found for Cercospora^ 
leaf spets, bud-rot virus and other diseases 
Flovrers absent in the axils of leaves of main stem 
Late flowering and maturity 
Secondary and tertiary branches plenty 
Plants profusely branched with main laterals of un¬ 
equal length 

Practically almost all the leaves remain green till 
harvest period 
Rich nodulation 
Fruiting habit diffuse 
Pods extend to upper nodes as well 
Seeds dormant 
Seedcoat folded and rugged 
Shelling percentage poor 
Maturity percentage low 
Seeds loosely arranged in mature pods 
Seedcoat palatable with almond-like flavour 


narayana and S6shadri^ and several others, in 
India, which is still being followed. On the 
contrary, Gregory et al.r the United States 
of America classified the bunch types into 
Valencia, Spanish and Virginia, on the basis 
of flowering habit. In Spanish types, the 
flowers are produced only in the axils of 
lower leaves, whereas they are borne more or 
less throughout the main stem in Valencia. No* 
flowers are produced on the main axis of 
Virginia bunch types, as in the case of spread¬ 
ing forms. A revised system of the above was 
put forth by Bunting-^’-^ and Smarth'^ which 
shows two main sections, viz., (i) sequentially 


It is quite apparent from Table I that the 
Virginia bunch or semi-spreading varieties and 
spreading types share several characters in 
common. Therefore, all these types can be 
put together into one group, rather than to* 
associate Virginia bunch, semi-bunch or semi¬ 
spreading forms with other hunch types like 
Spanish and Valencia. 

All the attempts made hitherto to transfer 
economic characters such as dormancy, 
resistance to Cercospora leaf spots, etc., from 
alternate branched types' to sequentially 
branched varieties or vice versa, met with 
little or no s'uccess. This provides furthei^ 
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evidence to classify the cultivated varieties of 
groundnut into alternate or sequentially 
branched types. In short, the following system 
of main classification is suggested : 

Cultivated varieties of groundnut 


Sequentially branched Nor.-sequentially branched 


Erect Spreading Erect Spreading 


Spanish Valencia Nil Virginia Virginia 

bunch spreading 

It is a common observation that the growth 
habit of even an ordinary bunch type such as 
TMV., is much influenced by the environment, 
particularly season, which looks like erect 
bunch during: kharif and semi-spreading in 
rabi sowing, and as such, it serves little pur¬ 
pose as a taxonomic, unit, and at the best, it 
is useful only for agronomic classification. 
Considerable variation is, however, found 
within the individual groups of Spanish bunch, 
Virginia bunch and spreading forms for pod 
and seed characters, such asi oil content, pod 
number, seed size, number of seeds per pod, 
etc., and hence hybridization may be limited 
to favourable types among these groups for 
immediate improvement of yield and • oil con¬ 
tent in groundnut. 

The authors are thankful to Dr. M. S. 
Swaminathan, Director of the Indian Agicui- 
tural Research Institute, New Delhi, for suggest¬ 
ing the problem and keen interest throughout 
the course of the work. 

Regional Res. Station, V. S. Sarma. 

(I.A.R.I.), R. ViJAY Kumar. 

Rajendranagar, L. G. Kulkarni. 

Hyderabad-30, November 29, 1969. 
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OrL-PALM (ELAEJS GUINEENSIS 
JACQ.), A NATURAL HOST 
OF ROOT (WILT) DISEASE 
PATHOGEN OF COCONUT 

One year old seedlings of oil-palm {Eloeis 
guineensis Jacq.) were planted in the research 
farm of this station where the incidence of 
root (wilt) disease is very high to observe 
their reaction to the disease. The seedlings 
were recently reported to colonise the lace 
wing bug (Stephanitis typicus Dist.), the 
vector of the root (wilt) disease of coconut.’ 
A large number of seedlings began to exhibit 
pronounced flaccidity of leaflets! resembling 
that of root (wilt) infected coconut trees dur¬ 
ing the course of this year. Observations! on 
symptoms and diagnostic tests on the cowpea 
indicator host were carried out with the 
seedlings. The details are pres'ented. 

Oil-palm seedlings were raised from seeds 
variety Deli X P received from the Chemara 
Plantations, Layang Layang, Mailaya, in 1963. 
Fifty-nine seedlings were transplanted in the 
research farm with root (wilt) diseased coconut 
trees all round in 1964. Twenty-nine seedlings; 
had already exhibited symptoms of flaccidity 
and drooping of leaflets (Fig. 1) by 1969. The 



Fig. 1. Single leaf of healthy (left) and diseased (right) 
oil-palm. 

leaves of the adflected palms were slightly paler 
than normal. Infection trials: with all the 59 
seedlings were carried out on cowpea {Vigna 
sinensis Endl.) indicator host for the root 
(wilt) disease pathogen of coconuts.- Adults 
of S. typicus were used for transmission tests’ 
by feeding for 24 hours on young green leaves 
of tesit material and then liberating them on 
healthy test plants. Diagnostic symptoms of 
necrosis and distortion of the first trifoliate 
leaves were produced with 14 palms out of 
29 showing symptoms of disease* It was also 
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observed that a large number of oil-palm seed¬ 
lings got diseased at or about the commence¬ 
ment of flowering. 

The symptoms of flaccidity and drooping of 
leaflets in oil-palm seedlings together with 
slight paling, transmission of the disease 
through S', typicus and production of diagnostic 
symptom on cowpea seedlings are indicative of 
root (wilt) disease of coconuts infecting the 
oil-palms in nature. 

The susceptibility of the oil-palm to the 
root (wilt) disease of coconut in nature is of 
a special significance since it is being intro¬ 
duced in Kerala as a promising commercial 
crop. 

Central Coconut Res. P. Shanta. 

Station, N. Gopinathan Pillal 

Kayangulam, S, B. Lal. 

Novemhe?, 12, 1969. 
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RHYNCHOSPORA WIGHTIANA 
STEUD.—A UNISEXUAL PLANT 

Rhynchospora Vahl., a genus belonging to the 
tribe Rhynchosporeae of the Cyperaceae, com¬ 
prises about 200 species distributed in the 
warmer regions of the world (Lawrence*^) . 
Most floras report that' this genus has 
bisexual flowers. Recently, the authors 
collected R. wightiana Steud. near Ramtek, on 
Ramtek-Khindsi Road, about 50 Km. from 
Nagpur. The plant is being investigated 
embryologically. During this investigation it 
was noticed that the local species does not 
possess any bisexual flower as reported in the 
floras but shows only unisexual ones in its 
apikelets and the speries is monoecious. The 
following are the exomorphic observations. 

The plant is a small, tufted herb, 8 to 12 
inches high, having many, long and narrow 
leaves. Spikelets are borne in dense, rusty 
brown or golden-coloured heads. They 
are linear and have a condensed axis with six 
distichously arranged glumes. The lower two 
glumes are empty. Slightly above, in the axil 
of.the third glume, is present a female flower 
surrounded by six hypogynous bristles. The 
subsequent glumes develop male flowers in 
their axils represented by a pair of functional 
stamens (Fig. 1). Thus each spikelet shows 
a female flower in the axil of the third glume, 
the lower two glumes being sterile. The male 
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flowers are developed in all the upper succeed¬ 
ing glumes. The separation of the sexes in 
the spikelets is quite obvious in transection 
(Fig. 2). Similar observations have been, 
recorded recently by Shah and Suryanarayana ^ 
as also from Malaysia by Kern.i 

While discussing delimitations and inter¬ 
relationships of the subdivisions of the 
Cyperaceae, Koyama- divided the family 
into six tribes under four subfamilie.s, viz., 
Mapanoidese, Scirpoidese, Rhynchosporoidese 
and Caricoideae. In the subfamily Rhyncho- 
spcroideae are included two tribes Rhyncho- 
spcreae and Sclerieae. He believes that the 
Scleroid type of spikelets, which are unisexual, 
are more reduced—a condition descended 
from the Rhynchosporoid type where at least 
one flower of the spikelet is bisexual. This 
contention is based on the presence of andro¬ 
gynous spikelets in the section Hypoporum of 
Scleria. This intermediate condition found in 
some members of the Sclerieae parallels that in, 
R. wightiana with the sole difference that the 
female ‘flower here is borne in the axil of 
tho third glume (Fig. 3). Thus the tendency 



Figs. 1~3. Rhynchospora wightiana Steud. Fiq;. 1. 
Spikelet ; Fig. 2. Same in transverse section. Fig. 3. 
Schematic representation to show evolutionary tendency 
from Rhynchosporoid type of spikelet to Scleroid type. 
{G . Glume ; Hy. dr., Hypogynous bristle; Ov., Ovary ; 
F., Filament.) 

towards the '‘reduction of floral components”, 
which shows the phylogenetic trend in reduc¬ 
tion from Rhynchosproid to Scleroid type, 
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seems to have set in not only in some species 
Scleria but at the lower level in the genus 
^^'^V't^chospora as seen in R. wightiana. 

Tile contention of Koyama- that the Scleroid 
^ype of spikelets are reduced and descended 
fi'O'm the Rhynchosporoid seems justified. 

are thankful to Prof. L. B. Kajale for 
going through the manuscript and facilities. 

E)epartment of Botany, M. D. Padhye. 
Nagpiar University, A. G. Untaw ale. 

Nagpur, December 13, 1969. 
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A NOTE ON THE SECRETORY 
IDIOBLASTS OF THE FOLIAR 
EPIDERMIS OF 
CROTAhARIA RETUSA, L. 

Tke presence of idioblasts in foliar epidermis 
is reported infrequently in the literature, 
thouLgH their possible taxonomic value has' 
often been pointed out.i'- The idioblastic cell- 
sacs of Cleome aspera, Koen. Ex DC, is an 
interesting recent investigation.'" Idioblasts of 
specifically secretory nature have been consi¬ 
dered. to be useful in the classification of the 
family, Cruciferse-^ and the identification of the 
species of the genus, AristolochiaS^ Metcalfe 
and Chalk-^ reported secretory idioblasts in 
most of the genera of the subfamily, Papilio- 
natse, but the entire large genus of Crotalaria 
does not find any mention by them. The 
present note deals with the structure and deve¬ 
lopment of the secretory idioblasts in the 
leaves of Crotalaria retusa, L., a species well 
known for its pyrrolizidine alkaloids^* and 
medicinal uses.'^ 

Tbe idioblasts appear as circular to oblong 
stmet-ures: on both the upper and lower 
epidermis under low magnification (100 X)* 
Tbey are unicellular, as evident from their 
ontogeny and hence homologous to other 
epidermal idioblasts.-* On the upper surface, 
they are very closely arranged, frequently 
forming contiguous chains of 3-5 idioblasts, 
whiile they are less dense on the lower surface. 
A distinct radiating circlet of inwardly bulg¬ 
ing large cells around the idi oblast (Fig. 1) 
characterises the latter’s appearance on the 
upper surface, while such a feature is less 
prominent on the lower surface (Fig. 2). At 


t Curreni 
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maturity the idioblast of upper surface is a 
flask-shaped cavity (similar to that of 
Machoerium-^) with its long axis perpendi¬ 
cular to the epidermal surface (Fig. 6) and 
penetrating very deep, often reaching the 
vascular strands. The lower ones are neither 
flask-shaped nor so deeply penetrating (Fig. 5). 

Ontogenetically, the idioblasts arise from 
the protoderm initials without any further 
division. These initials erm be easily distin¬ 
guished in transections- of even very young 
leaves, by their large size, dense cytoplasm 
and prominent nucleus (Fig. 3). As they 
develop, they intrude the mesophyll even 
beyond the palisade tissue, become flask-shaped 
and also develop richly granular contents. 
These contents turn very dark when treated 
with haematoxylin indicating their tannini- 
ferous nature. The nucleus found in the 
idioblasts at various intermediate stages is 
much larger than those of the other epidermal 
cells (Fig. 4). This may point to its secretory 



Figs. 1-6. Figs, 1-2. Surface view of the secretory 
idioblasts; Fig. 1. Upper epidermis. Fig. 2. Lower 
epidermis. Figs. 3-6. Idioblasts in transections; 
Figs. 3- 4 Developmental stages. Fig. 6. Mature idio- 
bla':t of lower epidermis. Fig. 6. Same of upper epidermis, 
[^c, epidermal cell; pi, protoderm initial (idioblast); 
ppy palisade tissue ; si, swollen base of the idioblast v 
si, seceretory idioblast ; sp, spongy parenchyma.] 

nature as is the case with the trichome of 
Trichosanthes palmata.^ Such idioblasts are 
observed in the other species like C. juncea, L., 
C. mysorensis, Roth., C. paniculata, Willd., and 
C. striata, DC. But they are not as prominent 
and frequent as those of Crotalaria retusa, L. 

Dept, of Biology, K. H. Krishn'amurthy. 

Jawaharlal Institute of B. Kannabiran. 
Post-Graduate Medical 
Education and Research, 

Pondicherry-6, December 10, 1969. 
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BEHAVIOUR OF SANNHEMP MOSAIC 
VIRUS IN SANNHEMP iCROTALARlA 
JUNCEA L.) AND TOBACCO 
(NICOTIANA TABACUM VAR. WHITE 
BURLEY) 

Bawden^’- reported reversible host-induced, 
changes brought about by certain strains of 
tobacco mosaic virus (TMV) from leguminous 
plants. During the course of studies on 
Sannhemp mosaic virus (SMV) in our labo¬ 
ratory similar phenomenon was observed. 
Sannhemp mosaic virus, a strain of TMV-^ pro¬ 
duces systemic mosaic symptoms when inocu-' 
lated with infective sap on sannhemp and 
tobacco var. White Burley but induces local 
lesions on guar, Cyamopsis tetragonoloha (L.) 
Taub,*^"''* Nicotiana glutinosa and Chenopodium. 
amaranticolorA It was, however, observed 
that the ability to induce local lesions on guar 
was lost if the virus was; multiplied on tobacco 
var. White Burley and could be restored by 
inoculating on sannhemp plants. 

When SMV was multiplied in sannhemp, the 
inoculum constantly produced countable 
necrotic local lesionsl on guar. However, 
when the virus from this source was multi¬ 
plied on tobacco, only the inoculum from first 
tobacco plants, infected with the virus from 
sannhemp, induced local lesions on guar. The 
inoculum taken from tobacco plants on which 
the virus was subsectuently multiplied from 
'the fihst inoculated tobacco plants failed to 
give local lesionsi on guar although it continued 
to produce local lesions on N. glutinosa and 
C. amaraniicolor. It was also observed that 
the local lesions on C. amaranticolor were 
rather diffused aind formed 24 hours later 
(after 72-96 hours) in case of inoculum from 
$annhemp than in case of inoculum from 


tobacco which induced lesions within 48 —72 
hours of inoculation.4 

In order to determine if the ability to pro¬ 
duce local lesions on guar could be restored 
by inoculating the virus back to sannhemp, 
the inoculum from tobacco was inoculated 
sannhemp plants on which it induced mosaic 
symptoms] after a long incubation period of 
21-25 days. The inoculum from these sann- 
hemp plants produced characteristic local 
lesions on guar plants. The SMV normally 
produces systemic mosaic symptoms within 
7-10 days when inoculated from sannhemp to 
sannhemp or tobacco to tobacco but in cross¬ 
inoculations from sannhemp to tobacco or 
tobacco to sannhemp, the incubation period is 
prolonged to about 3-4 weeks'. 

Effect of High Temperatures on Symptoms' 
Induced on Sannhemp. —The s'annhemp mosaic 
virus when inoculated on sannhemp plants 
normally does not produce any symptoms on. 
the inoculated leaves'. It . was, however, 
observed that when the inoculations of tho 
virus were made at high temperatures during 
summer (above 106® F.) the infective sap 
produced necrotic lo-cal lesions on the ino¬ 
culated leaves of sannihemp plants. The. local 
lesions appeared on the third day of inoculation 
in the form of small brown spots which turned 
necrotic and increased in diameter within twO' 
days of their appearance (Fig. 1). This was 



Fig. 1 . Local lesions produced by sannhemp mosaic 
virus on inoculated leaf of sannhemp at high temperature. 

followed by systemic mosaic symptoms, 
characteristic of SMV on the young leaves 
with 7-10' days of inoculation. The infective 
sap taken from such plants produced local 
lesions on guar. 
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seems to have set in not only in some species 
of Scleria but at the lower level in the genus 
Rhynchospora as seen in R. wightiana. 

The contention of Koyama- that the Scleroid 
type of spikelets are reduced and descended 
from the Rhynchosporoid seems justified. 

We are thankful to Prof. L. B. Kajale for 
going through the manuscript and facilities. 

Department of Botany, M. D. Padhye. 

Nagpur University, A. G. Untawale. 

Nagpur, Decemhei' 13, 1969. 
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A NOTE ON THE SECRETORY 
IDIOBLASTS OF THE FOLIAR 
EPIDERMIS OF 
CROTALARIA RKTUSA, L. 

The presence of idioblasts in foliar epidermis 
is reported infrequently in the literature, 
though their possible taxonomic value has' 
often been pointed out.^’- The idioblastic cell- 
sacs of Cleoine aspera, Koen. Ex DC. is an 
interesting recent investigation.'* Idioblasts of 
specifically secretory nature have been consi¬ 
dered to be useful in the classification of the 
family, Cruciferae-^ and the identification of the 
species of the genus, AristolochiaP Metcalfe 
and Chalk-^ reported secretory idioblasts in 
most of the genera of the subfamily, Papilio- 
natae, but the entire large genus of Crotalaria 
does not find any mention by them. The 
present note deals with the structure and deve¬ 
lopment of the secretory idioblasts in the 
leaves of Crotalaria retusa, L., a species well 
known for its pyrrolizidine alkaloids^* and 
medicinal uses." 

The idioblasts appear a.s circular to oblong 
structures: on both the upper and lower 
epidermis under low magnification (100 X). 
They are unicellular, as evident from their 
ontogeny and hence homologous to other 
epidermal idioblasts.-^ On the upper surface, 
they are very closely arranged, frequently 
forming contiguous chains of 3-5 idioblasts, 
while they are less dense on the lower surface. 
A distinct radiating circlet of inwardly bulg¬ 
ing large cells around the idioblast (Fig. 1) 
characterises the latter’s appearance on the 
upper surface, while such a feature is les.s 
prominent on the lower surface (Fig. 2). At 


maturity the idioblast of upper surface is a 
flask-shaped cavity (similar to that of 
Machoerium-^) with its long axis perpendi¬ 
cular to the epidermal surface (Fig. 6) and 
penetrating very deep, often reaching the 
vascular strands. The lower ones are neither 
flask-shaped nor so deeply penetrating (Fig. 5). 

Ontogenetically, the idioblasts arise from 
the protoderm initials without any further 
division. These initials can be easily distin¬ 
guished in transections' of even very young 
leaves, by their large size, dense cytoplasm 
and prominent nucleus (Fig. 3). As they 
develop, they intrude the mesophyll even 
beyond the palisade tissue, become flask-shaped 
and also develop richly granular contents. 
These contents turn very dark when treated 
with haematoxylin indicating their tannini- 
ferous nature. The nucleus found in the 
idioblasts at various intermediate stages is 
much larger than those of the other epidermal 
cells (Fig. 4). This may point to its secretory 



Figs. 1—6. Figs, 1-2. Surface view of the secretory 
idioblasts; Fig. 1. Upper epidermis. Fig. 2. Lower 
epidermis. Figs. 3-6. Idioblasts in transections; 
Figs. 3-4 Developmental stages. Fig. 5. Mature idio- 
bla‘:t of lower epidermis. Fig. 6. Same of upper epidermis. 
[<?r, epidermal cell ; pi, protoderm initial (idioblast); 
pp, palisade tissue ; sit, swollen base of the idioblast ; 
jf, seceretory idioblast; sp, spongy parenchyma.] 

nature as is the case with the trichome of 
Trichosanthes palmataP Such idioblasts are 
observed in the other species like C. juncea, L., 
C. mysorensis, Roth., C. paniculata, Willd., and 
C. striata, DC. But they are not as prominent 
and frequent as those of Crotalaria retusa, L. 

Dept, of Biology, K. H. Krishn'aMurthy. 

Jawaharlal Institute of B. Kannabiran* 
Post-Graduate Medical 
Education and Research, 

Pondicherry-6, December 10, 1969. 
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BEHAVIOUR OF SANNHEMP MOSAIC 
VIRUS IN SANNHEMP iCROTALARIA 
JUNCEA L.) AND TOBACCO 
iNICOTIANA TABACUM VAR. WHITE 
BURLEY) 

Bawden^’- reported reversible host-induced 
changes brought about by certain strains of 
tobacco mosaic virus (TMV) from leguminous 
plants. During the course of studies on 
Sannhemp mosaic virus (SMV) in our labo¬ 
ratory similar phenomenon was observed. 
Sannhemp mosaic virus, a strain of TMV=^ pro¬ 
duces systemic mosaic symptoms when inocu¬ 
lated with infective sap on sannhemp and 
tobacco var. White Burley but induces local 
lesions on guar, Cyamopsis tetragonoloha (L.) 
Taub,‘^’^» Nicotiana glwtinosa and Chenopodium 
amar anticolor. It was, however, observed 
that the ability to induce local lesions on guar 
was lost if the virus was; multiplied on tobacco 
var. White Burley and could be restored by 
inoculating on sannhemp plants. 

When SMV was multiplied in sannhemp, the 
inoculum constantly produced countable 
necrotic local lesions! on guar. However, 
when the virus from this source was multi¬ 
plied on tobacco, only the inoculum from first 
tobacco plants, infected with the virus from 
sannhemp, induced local lesions on guar. The 
inoculum taken from tobacco plants on which 
the virus was subseguently multiplied from 
the fLhst inoculated tobacco plants failed to 
give local lesionsi on guar although it continued 
to produce local lesions on N. glutinosa and 
C. amaranticolor. It was also observed that 
the local lesions on C. amaranticolor were 
rather diffused and formed 24 hours later 
(after 72“96 hours) in case of inoculum from 
sannhemp than in case of inoculum from 


tobacco which induced lesions within 48-72 
hours of inoculation.^ 

In order to determine if the abihty to pro¬ 
duce local lesions on guar could be restored 
by inoculating the virus back to sannhemp, 
the inoculum from tobacco was inoculated on 
sannhemp plants on which it induced mosaic 
symptoms after a long incubation period of 
21-25 days. The inoculum from these sann¬ 
hemp plants produced characteristic local 
lesions on guar plants. The SMV normally 
produces systemic mosaic symptoms within 
7-10 days when inoculated from sannhemp to 
sannhemp or tobacco to tobacco but in cross¬ 
inoculations from sannhemp to tobacco or 
cobacco to sannhemp, the incubation period is 
prolonged to about 3-4 weeks'. 

Effect of High Temperatures on Symptoms- 
hiduced on Sannhemp. —The s'annhemp mosaic 
virus when inoculated on sannhemp plants 
normally does not produce any symptoms on 
the inoculated leaves. It was, however, 
observed that when the inoculations of the 
virus were made at high temperatures during 
summer (above 106° F.) the infective sap 
produced necrotic local lesions on the ino¬ 
culated leaves of sannhemp plants. The local 
lesions appeared on the third day of inoculation 
in the form of small brown, spots which turned 
necrotic and increased in diameter within twO' 
days of their appearance (Fig. 1). This was 



Fig. 1 . Local lesions produced by sannhemp mosaic 
virus on inoculated leaf of sannhemp at high temperature. 

followed by systemic mosaic symptoms 
icharacteristic of SMV on the young leaves 
with 7-10 days of inoculation. The infective 
sap taken from such plants produced local 
lesions on guar. 
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The strange behaviour of the sannhemp 
mosaic virus when multiplying in different 
hosts is believed to be a host-induced 
change and is attributed to reversible mutations 
brought about by the virus by its passage 
through a particular hosit as reported by 
Bawden.- 

The authors are grateful to Dr. S. P. 
Raychaudhuri, Head of the Division, for his 
keen interest and critically going through the 
manuscript. 
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STUDIES ON THE POLLEN GRAINS OF 
URENA LOB AT A LINN. 

The present investigation comprises the study 
of the pollen grains of TJrena lobata Linn., a 
tall erect undershrub with bright pink flower 
commonly seen in waste places of Banaras 
Hindu University campus. Pollen grains of 
Malvaceae have been worked out by Banerjee,^ 
Trevor,2 Nair-'i and Prasad-^ from India, but 
there is no record of the presence of dimorphism 
in pollen grains of Urena lobata. 

Polliniferous materials obtained from plants 
growing in the campus were collected in glacial 
acetic acid, and slides were prepared after 
Erdtman’s-'* revised method of acetolysis. For 
measurements 20 grains have been taken into 
account while the illustrations are magnified 
to X 250. 

Table I 

Difference in the two forms of grains of 
Urena lobata 


SI. 

No. 


Character 


Form 

a 


Form 

b 


1 Average size 

2 Range in size 

3 Pore 

4 Exine 

5 Spine 

6 Average inter- 

spinal distance 

7 Percentage 


171-2^ 197.6x 172-8 

152-188 II 188-220 x 176-200 /x 

Oval, 4-6/X elliptical, 10-12/x 

S-l 0 fJi 5-6iz 

long, straight long, curved, 
closely set widely spaced 

20 /X 35 jtx 


62*5 


The pollen grains are polyforate, spinose, 
spheroidal, echinate, sticky and yellow to 
yellowish-brown in colour. The size, spines, 
apertures and thickness of wall exhibit varia¬ 
tions which make it possible to categorize them 
into two groups, u and b. 

Group a: small thick and dense-spine form 
(Fig. 1 ).—The average size of the spherical 



Figs. 1 -2. Microphotographs showing dimorphism in 
pollen grains of Urena lobata. 

pollen grains is 171 *2 At, range 152-188 jtt 
(including spines), pore oval, 4-6/x in diameter, 
margin clear with an average interporal dis¬ 
tance 20 /X. Exine 8-10 ^ thick, nexine is much 
thicker than sexine. Spines long, 20 At in size, 
conical with blunt apex, mostly straight, few 
are variously curved with an average interspinal 
distance 20 At. 

Group b: Bigger, thin and scattered-spine 
form (Fig. 2).—The pollen grains are oval toi 
spheroidal in shape, average 197*6 x 172*8 At 
in size, rangfe 188-220 X 176-200 At (including 
spines), pore elliptical, big, 10-12At in diameter, 
margin clear with an average interporal dis¬ 
tance 20 At. Exine 5-6 /t thick, nexine is thicker 
than sexine. Spines long, 16-20 At, conical or 
with bulbous base^, apex blunt, mostly curyed, 


37*5 
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INHERITANCE OF CLUSTERS PER 
NODE IN MUNGBEAN (PJfTASEOLUS 
AUREUS ROXB.) 

A intKKDKH is intorfStcci in {iiuliiu;; typt'a. that 
(’ontril)uti’ to hi}'.h yiidcl aiul iit knowiu)*, Uu‘ 
!’A‘m.'tirs of jau’ti oharactors tliat aro assorialtni 
ciiroctly with hiith yicUi. In muufhKsm, rlustor 
niiinl)(*r is pos.itivt'Iy assooiatod with p.raiu 
yitdd (Malhotra')- Most of {hr inuuKhran 
typ<‘s hav(* oru' rlnstrr per nodr i>ul rarrly 


plant bi'tH'dc'i* in rnicirni handling 
nialrrial. Tho inxssent investigatioii waa 
rarritai out to drtormhir tlhe mode of inher 
of cdu.strrs i)(‘r node. 

In cTosses l)elvvren fruiting type L 24—12 A\'irn 
IhrtH* clustta’.s ]>er node and the iypt'^ * 

4.5 and B 23-07 with, one cluster at a tUr 

latter has bi'en found to Ix' dominant o 

In K., and haek“ero.ss generations, the " 

lion patlerns a^re shown (Table I). 

'rh(‘ K., data /tave a good Ill to a 3: 1 
'Phus tlu' two contrasting characters, 
cIusltM' at a nock‘ ns. threc‘ clusters at tx ikhIo 
are I’ontrolk'd by one major gene with iHi’er 
eliisl(‘rs at a nodt‘ inherited as a 
ri'crs.sivas 'Phe ab(>v<‘ (inding, was lurthei* ^iub- 
.sjantiahsi by llu' 1 : I sc‘gregations In P>4ick- 
ei'o.s.s with {ht‘ recc'ssive parent, viz.,, T.j 2. 

'Phus it is! eoncluded that one cluster l>or 

nodt* was monogcaueally dominant ovex* ^ 

(hre(^ elu.strrs at a nodes It is proposc'cl to 
a.xsie.n r,(‘n<‘ .symbol for this trait as C~c.r. 


'Paiii.k I 


of F., plaulr, and (/oodae.s'.s of fit (o ratio of : / 


< 'rosM 


No. of pluUt.H 
with ouf 
cIusUt, iuulf 

No. ol pliuil.s 
with three 
elusUss at 
a nodt* 

'PoUd 
nutid»t‘r t)f 
plants 

X" 

P vnil u r* 

Ilyli. -15 X 1, U 2 


83 

26 

108 

0*1974 

.50-* 7f* 

1> 2:t 1)7 1. 21 2 


100 

30 

130 

0*1215 

*50 

♦ *75 

(Hvli. 45 X I, 2-1 2) 

\ 1. 21-2 

8 

7 

15 

0*0100 

•75- ■* tMl 

(r 2 : 1 -<17 X 1, 2-1 2) 

X ),21 2 

1 1 

17 

2$ 

1-2H5G 

*10 

• P.U 


typess appear with three elu.ster.s p<T node. 
'Pht*se type.s with uioH* (dusttu's per nod<‘ art* 
likt‘ly to I)e high yit*l<it*rs. 'Phe t*fTort;; are 
underway to tran.sh*!* niulti-clu.stt*r per nod(* 
Iiabit into superior .*;1rain.s at Punjab Agri¬ 
cultural Univm-sity. 'Pht^ knowUalge of inhuri- 
tanci^ pattern of such eharact(*rs would h<*lp 
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STUDIES ON THE POLLEN GRAINS OF 
TJRETHA LOB AT A LINN. 

The present investigation comprises the study 
of the pollen grains of Urena lobata Linn., a 
tall erect undershrub with bright pink flower 
commonly seen in waste places of Banaras 
Hindu University campus. Pollen grains of 
Malvaceae have been worked out by Banerjee,'' 
Trevor,- Nair-'*' and Prasad-^ from India, but 
there is no record of the presence of dimorphism 
in pollen grains of Urena lobata. 

Polliniferous materials obtained from plants 
growing in the campus were collected in glacial 
acetic acid, and slides were prepared after 
Erdtman’s-’'^ revised method of acetolysis. For 
measurements 20 grains have been taken into 
account while the illustrations are magnified 
to X 250. 

Table I 

Difference in the two forms of grains of 
Urena lobata 


SI. 

No. 


Character 


Form 

a 


Form 

b 


1 

2 

3 

4 

5 

6 
7 


Average size 
Range in size 
Pore 
Exine 
Spine 

Aver 2 Lge inter- 
spinal distance 
Percentage 


171*2^1 197*6 Xl72*8ju, 

152-188 iJ. 188-220 x 176-200 fJ- 

Oval, 4-6/X elliptical, 10-12 

8-10 Ai 5-6 ft 

long, straight long, cun^ed, 
closely set widely spaced 

20 fM 25 

62*5 


The pollen grains are polyforate, spinose, 
spheroidal, echinate, sticky and yellow to 
yellowish-brown in colour. The size, spines, 
apertures and thickness of wall exhibit varia¬ 
tions which make it possible to categorize them 
into two groups, u and b. 

Group a : small thick and densespine form 
(Fig. 1).—The average size of the spherical 



Figs. 1-2. Microphotographs showing dimorphism in 
pollen grains of Urena lobata. 

pollen grains is 171 *2 /a, range 152-188 At 
(including spines), pore oval, 4-6 in diameter, 
margin clear with an average interporal dis¬ 
tance 20 At. Exine 8-10 u thick, nexine is much 
thicker than sexine. Spines long, 20 At in size, 
conical with blunt apex, mostly straight, few 
are variously curved with an average interspinal 
distance 20 At. 

Group b: Bigger, thin and scattered-spine 
form (Fig. 2).—The pollen grains are oval toi 
spheroidal in shape, average 197-6 X 172-8 At 
in size, rangle 188-220 X 176—200 /t (including 
spines), pore elliptical, big, 10-12/t in diameter, 
margin clear with an average interporal dis¬ 
tance 20 At. Exine 5—6 /t thick, nexine is thicker 
tOian sexine. Spines long, 16-20 /t, conical or 
with bulbous base, apex blunt^ rnostly curyed, 


37*5 
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INHERITANCE OF CLUSTERS PER 
NODE IN MUNGBEAN (PHASEOLUS 
AUREUS ROXB.) 

A BREEDER is iiitereslted in finding: types that 
contribute to high yield and in knowing the 
genetics of such characters that are associated 
directly with high yield. In mungbean, cluster 
number is positively associated with grain 
yield (MalhotraU- Most of the mungbean 
types have one cluster per node but rarely 


plant breeder in efficient handling of 
material. The present investigation \ 
carried out to determine the mode of inheritai 
of clus^ters per node. 

In crosses between fruiting type L 24-2 w 
three clusters per node and the type H 
45 and P 23-67 with one cluster at a node, 
latter has been found to be dominant in 
In back-cross generations', the segre^ 

tion patterns are shown (Table I). 

The Fo data gave a good fit to a 3 : 1 ra 
Thus the two contrasting characters, viz., < 
cluster at a node vs. three clusters at a n< 
are controlled by one major gene with th 
clusters at a node inherited as a sim 
recessive. The above finding was further st 
stantiated by the 1 : 1 segregations in ba 
cross with the recessive parent, viz., L 24 

Thus it is) concluded that one cluster ; 
node was monogenically dominant over 
three clusters at a node. It is proposed 
assign gene symbol for this trait as C-c. 


Table I 


Classification 

of F 2 

and goodness 

of fit to ratio 

of 3:1 


Cross 

No. of plants 
with one 
cluster/node 

No. of plants 
with three 
clusters at 
a node 

Total 
number of 
plants 

X“ 

P vala< 

Hyb. 45 X L 24-2 

83 

25 

108 

0-1974 

-60-' 

P 23-67 X L24-2 

100 

36 

136 

0-1216 

-50-' 

(Hyb. 46 X L24-2) X L 24-2 

8 

7 

15 

0-0166 

•75-f 

(P 23-67 X L24-2) x L24-2 

11 

17 

28 

1-2856 

•10--: 


types appear with three clusters per node. 
These types: with more clusters per node are 
likely to be high yielders. The efforts are 
underway to transfer multi-cluster per node 
habit into superior strains at Punjab Agri¬ 
cultural University. The knowledge of inheri¬ 
tance pattern of such characters would help 
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STUDIES ON THE POLLEN GRAINS OP 
URENA LOB AT A LINN. 

The present investigation comprises the study 
of the pollen grains of Urena lohata Linn., a 
tall erect undershrub with bright pink flower 
commonly seen in waste places of Banaras 
Hindu University campus. Pollen grains of 
Malvaceae have been worked out by Banerjee,^ 
Trevor,- Nair-'** and Prasad‘S from India, but 
there is no record of the presence of dimorphism 
in pollen grains of Urena lohata. 

Polliniferous materials obtained from plants 
growing in the campus were collected in glacial 
acetic acid, and slides were prepared after 
Erdtman’s-‘> revised method of acetolysis. For 
measurements 20 grains have been taken into 
account while the illustrations are magnified 
to X 250. 

Table I 

Difference in the two forms of grains of 
Urena lohata 


SI. 

No. 


Character 


Form 

a 


Form 

b 


1 

2 

3 

4 

5 

6 


Average size 
Range in size 
Pore 
Exine 
Spine 

Average inter- 
spinal distance 
Percentage 


171*2/I 197*6xl72-8/a 

152-188 \i 188-220 x 176-200 /a 

Oval, 4-6/X elliptical, 10-12 u 

8-10^ 5-6 At 

long, straight long, cun^ed, 
closely set widely spaced 

20 At 35 ^ 


The pollen grains are polyforate, spinose, 
spheroidal, echinate, sticky and yellow to 
yellowish-brown in colour. The size, spines, 
apertures and thickness of wall exhibit varia¬ 
tions which make it possible to categorize them 
into two groups, u and b. 

Group a: small thick and dense-spine forin 
(Fig. 1).—The average size of the spherical 





..... •„ 

Figs. 1-2. Microphotographs showing dimorphism in 
pollen grain.s of Urena lobata. 

pollen grains is 171 *2/t, range 152-188 At 
(including spines), pore oval, 4-6/. in diameter, 
margin clear with an average interporal dis¬ 
tance 20 /t. Exine 8-10 At thick, nexine is much 
thicker than sexine. Spines long, 20 At in size, 
conical with blunt apex, mostly straight, few 
are variously curved with an average interspinal 
distance 20 At. 

Group h : Bigger , thin and scattered-spine 
form pig. 2).—The pollen grains are oval to 
spheroidal in shape, average 197-6 x 172-8At 
in size, range 188—220 X 176—200 At (including 
spines), pore elliptical, big, 10^12At in diameter, 
margin clear with an average interporal dis¬ 
tance 20 At. Exine 5-6 At thick, nexine is thicker 
than sexine. Spines long, 16—20 At, conical or 
with bulbous base, apex blunt, rnostly curyed. 
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INHERITANCE OF CLUSTERS PER 
NODE IN MUNGBEAN (PHASEOLUS 
AUREUS ROXB.) 

A BREEDER is iiitereslted in findin^g types that 
contribute to high yield and in knowing the 
genetics of such characters that are associated 
directly with high yield. In mungbean, cluster 
number is posjitively associated with grain 
yield (Malhotrai). Most of the mungbean 
types have one cluster per node but rarely 


plant breeder in efheient handling of the 
material. The present investigation was 
carried out to determine the mode of inheritance 
of clusters per node. 

In crosses between fruiting type L 24-2 with 
three clusters per node and the type Hyb. 
45 and P 23-67 with one cluster at a node, the 
latter has been found to be dominant in 
In Fo and back-cross generations, the segrega¬ 
tion patterns are shown (Table I). 

The Fo data gave a good fit to a 3 : 1 ratio. 
Thus the two contrasting characters, viz., one 
cluster at a node vs. three clusters at a node 
are controlled by one major gene with three 
clusters at a node inherited as a simple 
recessive. The above finding was further sub¬ 
stantiated by the 1 : 1 segregations in back- 
cross with the recessive parent, viz., L 24-2, 

Thus it is concluded that one cluster per 
node was monogenically dominant over the 
three clusters at a node. It is proposed to 
assign gene symbol for this trait as C-c, 


Table I 


Classification 

oj F.j plants 

and goodness 

of fit to ratio of 3 : 1 


Cross 

No. of plants 
with one 
cluster/node 

No. of plants 
with three 
clusters at 
a node 

Total 
number of 
plants 

X“ 

P value 

Hyb. 45 X L 24-2 

83 

25 

108 

0-1974 

•50-*75 

P 23-67 X L 24-2 

100 

36 

136 

0*1215 

•50-75 

(Hyb. 45 X L 24-2) X L 24-2 

8 

7 

15 

0*0166 

* 75-90 

(P 23-67 X L 24-2) X L24-2 

11 

17 

28 

1*2856 

o 

1 

O 


types appear with three clusters per node. 
These types; with more clusters per node are 
likely to be high yielders. The efforts are 
underway to transfer multi-cluster per node 
habit into superior strains at Punjab Agri¬ 
cultural University. The knowledge of inheri¬ 
tance pattern of such characters would help 


Dept, of Plant Breeding, Tejinder P. Singh. 
Punjab Agric. University, K. B. Singh. 
Ludhiana, December 10, 1969. 

1. Malhctra, R. S.. Genetic variability and correlation 
studies in Mims {^Phaseoliis aureus Roxb.),*’ 
M.Sc. Thesis, Punjab Agricultural University, 
Ludhiana, 1968. 
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Chemical Rockets. Edited by Richard T. 

Holzmann. (Marcel Dekker, Inc., 95, Madison 

Avenue, New York), 1969. Pp. ix + 449. 

Price $ 25.75. 

One of the vital needs in the field of pro¬ 
pulsion and chemical rockets is a volume 
dealing with the latest fundamental research 
discoveries in synthetic and thermochemistry. 
This book encompasses the newest develop¬ 
ments in chemical research as it relates to 
rockets. All previous works have been con¬ 
cerned with historical developments more than 
ten years old. Only recently have results of 
the past decade been published, and these in 
widely scattered journals. Chemical Rockets 
arid Flame and Explosives Technology bridges 
this information gap and predicts achievable 
chemical rocket performance in future decades. 
This book critically reviews synthetic chemis¬ 
try and thermodynamics and the impact these 
have on performance, missile control and 
guidance, and on materials of construction. 

The contents of this volume are: The Place 
of Chemical Rockets in Advanced Propulsion 
Concepts ; A Review of Operational Propellants 
—Their History and Current Usage ; A Review 
of Developmental Propellants; The Importance 
of Thermochemistry, Performance Calculations, 
and Combustion ; Special Topics ; The Nature 
of the Advanced Propellant; Appendix A : 
Rocket Propulsion Elements; Appendix B: 
Flame Technology Compared with Propellant 
Technology; and Appendix C : Explosives 
Technology Compared with Propellant 
Technology. 

This book is of value to the aerospace industry, 
explosives and propellant groups, amateur 
rocketeers, and all those interested in com¬ 
bustion and high temperature phenomena, and 
in chemical propulsion. C. V. R. 


The Evolution of Man and Society. By C. D. 

Darlington. (Gleorge Allen and Unwin Ltd., 

Ruskin House, Museum St., London), 1969. 

Pp. 753. Price 70 sh, net. 

The Evolution of Man and Society is a great 
book which may well remain Professor Darling¬ 
ton’s magnum opus. It is an extensive, deep 
and scholarly survey of the history and growth 
Qt human society and so, of civilization^ 


Human Society as it is observed amongst 
the various peoples of the world and in 
various parts of the world is so complex that 
in its evolution many factors are involved. 
But the most basic of all is the genetic factor. 
Professor Darlington, an authority on plant 
genetics, looks at the origin, evolution and 
growth of human society from this point of 
view, and brings to his argument evidences 
based on latest advances in different disciplines 
of science such as anthropology, archaeology, 
etc., besides genetics itself. 

The evolution of human society essentially 
arises from the individual aptitude of men 
and their behaviour towards one another; in 
other words from their character, which in the 
long run is conditioned by genetic processes. 
These genetic processes are entirely at the 
mercy of the system of breeding. “Control of 
breeding system, whether operating merely 
physiologically as in plants or physiologically 
and sociall.y as in animals, is always in its 
basis genetic ; it is always a part of heredity" 
(p. 61). 

“Heredity is connected with reproduction ; 
reproduction is connected with the customs of 
the community, and the customs of the com¬ 
munity are connected with the aggregate or 
average instincts of the individuals composing 
it for many past generations ; how many genera¬ 
tions depending on how long the community has 
existed as a breeding unit" (p. 64). Further, 
inbreeding in isolated communities is antago¬ 
nistic to environmental changes while outbreed¬ 
ing leading to new genetic combinations 
produces more resistant varieties and so survive. 

It is against the background of these funda¬ 
mental biological principled that Prof. Darling¬ 
ton has written this book. It will be a source 
book for further researches and also a shelf 
companion to the general intelligent reader. 
The vast amount of information it contains 
can be judged from the following Sectional 
and Chapter headings : 

I. The Foundations (Origin of Man, 
Expanding Species, Breeding Systems). II. 
Provident Societies (Coming of Agriculture, 
Babylonia, Egypt). III. Expanding Peoples 
(Making of Europe, The Greeks, Semites and 
Jews). IV. The Process of Empire (Persia, 
Macedon, Rome, Augustus apd the Empire), 
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Chemical Rockets. Edited by Richard T. 

Holzmann. (Marcel Dekker, Inc., 95, Madison 

Avenue, New York), 1969. Pp. ix + 449. 

Price $ 25.75. 

One of the vital needs in the field of pro¬ 
pulsion and chemical rockets is a volume 
dealing with the latest fundamental research 
discoveries in synthetic and thermochemistry. 
This book encompasses the newest develop¬ 
ments in chemical resea.rch as it relates to 
rockets. All previous works have been con¬ 
cerned with historical developments more than 
ten years old. Only recently have results of 
the past decade been publisjied, and these in 
widely scattered journals. Chemical Rockets 
and Flame and Explosives- Technology bridges 
this information gap and predicts achievable 
chemical rocket performance in future decades. 
This, book critically reviews synthetic chemis¬ 
try and thermodynamics and the impact these 
have on performance, missile control and 
guidance, and on materials of construction. 

The contents of this volume are : The Place 
of Chemical Rockets in Advanced Propulsion 
Concepts.; A Review of Operational Propellants 
—Their History and Current Usage ; A Review 
of Developmental Propellants ; The Importance 
of Thermochemistry, Performance Calculations, 
and Combustion; Special Topics ; The Nature 
of the Advanced Propellant; Appendix A : 
Rocket Propulsion Elements ; Appendix B: 
Flame Technology Compared with Propellant 
Technology ; and Appendix C : Explosives 
Technology Compared with Propellant 
Technology. 

This book is of value to the aerospace industry, 
explosives and propellant groups, amateur 
rocketeers, and aU those interested in com¬ 
bustion and high temperature phenomena, and 
in chemical propulsion. C. V. R. 


The Evolution of Man and Society. By C. D. 

Darlington. (George Allen and Unwin Ltd., 

Ruskin House, Museum St., London), 1969. 

Pp. 753. Price 70 sh. net. 

The Evolution of Man and Society is a great 
book which may well remain Professor Darling¬ 
ton’s magnum opus. It is an extensive, deep 
and scholarly survey of the history and growth 
of human society and so^ of civilization^ 


Human Society as it is observed amongst 
the various peoples of the world and in 
various parts of the world is so complex that 
in its evolution many factors are involved. 
But the most basic of all is the genetic factor. 
Professor Darlington, an authority on plant 
genetics, looks at the origin, evolution and 
growth of human society from this point of 
view, and brings to his argument evidences 
based on latest advances in different disciplines 
of science such as anthropology, archaeology, 
etc., besides genetics itself. 

The evolution of human society essentially 
arises from the individual aptitude of men 
and their behaviour towards one another; in 
other words from their character, which in the 
long run is conditioned by genetic processes. 
These genetic processes are entirely at the 
mercy of the system of breeding. “Control of 
breeding system, whether operating merely 
physiologically as in plants or physiologically 
and sociall.y as in animals, is always in its 
basis genetic ; it is always a part of heredity” 
(p. 61). 

“Heredity is connected with reproduction ; 
reproduction is connected with the customs of 
the community, and the customs of the com¬ 
munity are connected with the aggregate or 
average instincts of the individuals composing 
it for many past generations ; how many genera¬ 
tions depending on how long the community has 
existed as a breeding unit” (p. 64). Further, 
inbreeding in isolated communities is antago¬ 
nistic to environmental changes while outbreed¬ 
ing leading to new genetic combinations 
produces more resistant varieties and so survive. 

It is against the background of these funda¬ 
mental biological principles! that Prof. Darling¬ 
ton has written this book. It will be a source 
book for further researches and also a shelf 
companion to the general intelligent reader. 
The vast amount of information it contains: 
can be judged from the following Sectional 
and Chapter headings: 

I. The Foundations (Origin of Man, 
Expanding Species, Breeding Systems). II. 
Provident Societies (Coming of Agriculture, 
Babylonia, Egypt), III. Expanding Peoples 
(Making of Europe, The Greeks, Semites and 
Jews). IV. The Process of Empire (Persia, 
Macedon, Rome, Augustus and the Empire), 
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V. World Religions (Christianity, Islam, 
Hinduism). VIL The Emergence of Europe 
(Southern Successors, New Nations, Northern 
Intruders, Jewish Involvement). VII. Societies 
in Conflict (The Reformation and the Church, 
The Reformation and Society, Revolution in 
the West, Revolution in the East). VIIL 
Separate Worlds (America, China, Oceania, 
Africa). 

The book includes 22 maps and diagrams, 
44 tables and charts and 18 pedigrees. 

A. S. G. 

Metric Change in India. Editors : Lai C. 

Verman and Jainath Kaul. (Indian 

Standards Institution, 9, Bahadur Shah 

Z a f a r Mar g, New Delhi-1), 1970. 

Pp. xxviii-h 529. Price Rs. 60*00 ; $15*00; 

£ 6 * 00 . 

The change-over to the metric system is a 
great accomplishment for free India. Some of 
the advanced countries are yet to complete 
their proposed conversion programmes. 

The first decision on the metric switch-over 
in India was taken in 1956 when a ten-year 
plan was adopted to effect the change. The 
systematic account of the progress of change¬ 
over during these ten years, phase by phase, 
sector by sector is presented in this first 
chronicle of metric switch-over. Nearly 
thirty scientists, technologists, administrators, 
educators and others have contributed to this 
book. Each chapter has been written by 
persons directly concerned with the particular 
topic in this programmed plan. 

The first two chapters are very informative 
and of interest, as they give, respectively, the 
international background to the Metric 
System, and its early history and develop¬ 
ment in India culminating in the final legislative 
decision to make India go metric in weights, 
measures and coinage. 

The breadth and interdisciplinary nature of 
the coverage—basic standards, meteorology, 
railways, shipping, civil aviation, posts and 
telegraphs, engineering and industries, educa¬ 
tion, etc.,—^make the book an informative, 
well-documented and authentic reference- 
work. 

Besides being useful to the advanced 
countries, some of whose problems are very 
much the same, the book will be of parti¬ 
cular interest to the developing countries. 

A. S. G. 


Indian Thysanoptera. By T. N. Anantha- 
krishnan. (Publications and Information 
Directorate, CSIR, New Delhi), 1969. 
Pp. 171. Price Rs. 26*00; sh. 52*00; $ 8.0o! 
Indian Thysanoptera is the first in the series 
of Zoological Monographs issued by the CSIR. 
The author who has been making special 
studies on this order of insects, is known for 
his contributions on the subject over the past 
two decades. In this monograph, besides the 
taxonomic aspect, the subject is treated in a 
larger perspective from the point of view of 
general ecology, comparative morphology, and 
agricultural importance as will be evident 
from the following headings : Introduction; 
Bionomics ; Taxonomy ; General Morphology * 
Reproduction and Development; Structural 
Diversity in Natural Populations ; and Thrips 
in Agriculture and Horticulture. 

The book is illustrated with 38 drawings 
and 11 plates. A 30-page Appendix gives a 
classified list of species of Indian Thysano¬ 
ptera (Suborder Terebrantia and Suborder 
Tubulifera). The monograph, should be useful 
to students as well as research workers in 
this field. A. S G. 

Books Received 

hitroduction to Physical Organic Chemistry. 
B.y R. D. Gilliom. (Addison-Wesley Publish¬ 
ing Co., West End House, 11, Hills Place, 
London W. 1, England), 1970, Pp. vii + 
342, Price 126 s/i. 

The Geological Society of America: Me 7 noir 
no Studies of Geology and Hydrology of 
Nevada Test Site. Edited by Edwin B. Eckel. 
(The Geological Society of America, P.O. 
Box 1719, Boulder, Colorado 80302), 1968. 
Pp. vh -h 290. Price $ 8.50. 

Memoir 106 — Annotated Index of Fossil and 
Recent Silicoflagellates and Ehridians with 
Descriptions and Illustrations of Validly 
Proposed Taxa. By A. R. Loebllch III, L. A. 
Loeblich, H. Tappan and A. R. Loeblich Jr. 
(The Geological Society of America, P.O. 
Box 1719, Boulder, Colorado 80302), 1968. 
Pp. xi -h 319. Price $ 12.50. 

Memoir 107 — Tidal Flat Sedhnentation on the 
Colorado River Delta^ Northwestern Gulf of 
California. By R. W. Thompson. (The Geo¬ 
logical Society of America, P.O. Box 1719, 
Boulder, Colorado 80302), 1968. Pp. xii + 133. 
Price $ 9.50. 
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EVALUATION OF DIFFERENT LEAF PROTEIN CONCENTRATES 
FOR SOME ESSENTIAL AMINO-ACIDS 

J. S. GARCHA, B. L. KAWATRA^^' and D. S.WAGLE-=-'= 

Department of Chemistry and Biochemistry, Punjab Agricultural University, Ludhiana 


Introduction 

rilHE use of leaf proteins in the alleviation of 
protein mal-nutrition has been suggested 
by many workersJ-'^ Pleshkov and Fowden^ 
and Gerloff et alS^ have suggested that leaf 
proteins being a mixture of a number of 
proteins occurring in metabolically active tissues, 
of plants would be of superior quality because 
of balanced amino-acids make-up as compared 
to reserve plant proteins such as seed proteins. 
Information on essential amino-acid content of 
such proteins is necessary to identify those 
proteins which can improve the protein quality 
of ordinary diets. The present communication 
reports studies on the composition of protein 
isolates prepared from leaves of twenty dif¬ 
ferent vegetable and fodder crops. The amino- 
acids estimated were total lysine, available 
lysing', histidine, arginine, methionine and 
tryptophan. 

Experimental 

The leaf protein isolates were prepared from 
the different green leafy crops as described 
earlier.Weighed samples of the isolates were 
ground in a pestle and mortar and defatted 
with petroleum ether (b.p. 40°-60°) in a 

soxhlet apparatus before using for animo-acid 
analysis. Samples were ground finally to pass 
through a 40-mesh sieve and preserved in air¬ 
tight polythene bottles for use as required. 

Acid Hydrolysis. —Two hundred and fifty mg. 
of the defatted material were hydrolysed with 
10 ml. of 6N hydrochloric acid for 24 hours 
under reflux at 110° C. in sealed pyrex tubes. 
■The hydrolysate was made to 50 ml and then 
filtered. An aliquot (10 ml.) of the same was 
freed of excess acid by evaporation to near 
dryness followed by addition of small volume 
of distilled water thrice in succession. The 
final residue was taken up in sodium citrate- 
buffer pH 2-2 and the volume made up to 10 ml. 


Present Addresses: 

*Ph.D. student, Chemistry and Biochemistry Depart¬ 
ment, Punjab Agricultural University, Ludhiana. 

** Associate Professor and Head, Department^ of 
Chemistry and Biochemistry, Haryana Agricultural Univer¬ 
sity r Hisiar (Haryana). 


Alkali Hydrolysis. —For the determination of 
tryptophan, 250 mg. of the defatted sample 
were hydrolysed in sealed tubes with 5 N 
sodium hydroxide for 18 hours under reflux at 
110° C. in an air oven. The contents were 
transferred to 100 ml. volumetric flask and 
made to a known volume with distilled water. 
The hydrolysate was then filtered and stored 
in a refrigerator until use. 

Methods of Analysis. —Total lysine, histidine 
and arginine were determined by the procedure 
of Moore et aU using 15 cm. column filled 
with Amberlite IR-120 (250-300 mesh size) 

resin. Fractions of 2 ml. were collected 
manuailly with the help of a siphon and the 
colour was developed by the addition of 1ml. 
of modified ninhydrin reagent.® 

Available lysine was determined by 1-fluoro, 

2 : 4-dinitrobenzene method.^ Methionine^^ 
and tryptophan! 1 were determined colorimetri- 
cally from the acid and alkali hydrolysates 
respectively. Nitrogen was determined by the 
micro Kjeldahl method and all the determina¬ 
tions were carried out in duplicates. 

Results and Discussion 

The mean nitrogen and amino-acid contents 
of the leaf protein isolates are given in 
Table I. The nitrogen content of the defatted 
samples ranged from 8*61% to 11-86% in salad 
and sarson respectively. These differences 
may be partly due to differences in the species 
and partly in the degree of maturity. Smith 
and Agizai! ^Isd observed similar variations 
in four species. 

Of the five amino-acids studied, viz., total 
lysine, available lysine, histidine arginine, 
methionine and tryptophan, methionine varied 
from l-36g./16g. N in potato to 2'63g./16g. 
N in berseem. A similar variation from 
l-30g./16g. N to 2'70g./16g. N has been 
reported in other studies.!--!■! Tryptophan 
content ranged from l-41g./16g. N to 2-42 g./ 
16 g. N in wheat and metha respectively. 
However, these values are slightly higher when 
compared to values: reported.^’^ The lysine 
content varied from 4-99 g./16 g. N to 6*49 g./ 
16 g. N in radish and cowpea respectively. 
Similar data have been reported by many 
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Table I 


Nitrogen and some essential amino-acid composition of different leaf protein isolates^^' 


(defatted samples) 




1 f y r\ nro "rt • 



g-/16 

g. N 



Latin name 



iMLIUgcn 








name 

per cent 

Methio¬ 

Trypto¬ 

Histidine 

Arginine 

Total 

Available 





nine 

phan 



lysine 

lysine 

Trifolium alexandrinum 


Berseem 

9-10 

‘2-63 

2*34 

2*25 

10*70 

5*80 

5*25 

Midica^o saliva 


Lucerne 

9-i7 

2*44 

2*20 

1*70 

11*08 

5-99 

5*58 

Cyamopi i: psoyalioidrs 


Guar 

10*08 

1*90 

2-22 

2*61 

11*17 

6*30 

5*65 

Vi git a sinensis 


Cowpea 

9*33 

1*37 

1*73 

2-65 

10*11 

6*49 

5*78 

Trilicnm aesiivnm 


Wheat 

11*66 

2*39 

1*41. 

1*97 

9*16 

6*44 

5*54 

Trigcnella fcenit mgraenm 


Metha 

9*38 

1*91 

2*42 

1*70 

8-10 

5-00 

5*03 

Hordeiim zaUgare 


Barley 

10*37 

2*52 

1*71 

1*37 

7*6S 

5*01 

4*75 

Trigonella. fcenumgrcECum 


M ethi 

10*82 

2*30 

2*10 

2*72 

9*80 

6*11 

5*35 

Brassica juucea 


Raya 

10*17 

1*94 

1*69 

1*96 

10*99 

6*37 

5*75 

Brassica eampedris 


Sarson 

11*86 

1*38 

1*46 

1*93 

9*30 

6*91 

5-75 

Solanum tuterosum 


Potato 

9*33 

1*36 

1*78 

1*72 

11*60 

5*98 

5*26 

Tn folium restipinatum 


Shaftal 

9*17 

1*92 

1*83 

1*91 

9*70 

5-37 

4*98 

Beta bengalensii 


Palak 

9*31 

1*68 

1*63 

1*55 

10*34 

5*92 

5-52 

Raphanus sativus 


Radish 

9*90 

2*11 

1*90 

1*70 

10*99 

4*99 

4*65 

Brassica cleracea 


Cabbage 

9-S8 

1*83 

1*80 

1*50 

11*25 

5-86 

5*64 

Lactueca sadta 


Salad 

8*58 

1*99 

1*C7 

1*53 

10*03 

6*44 

5*83 

Brassica oleracea 


CaulP 

9*68 

1*54 

1*73 

1*68 

10*33 

6*21 

5-54 



flower 








Azena satiza 


Oats 

10*01 

1*53 

1*90 

1*48 

7*79 

5*59 

4*99 

Eruca saiiva 


Taramira 

10*08 

1*58 

2*35 

2*20 

7*91 

6*33 

5*08 

Brassica rapa 

If-.. 

Tuinip 

8*98 

2*21 

2*01 

1*60 

8*99 

5*70 

6*15 


On dry matier basis. 


workers.^'The available lysine was also 
determined in the present investigation and it 
was found that more than 75% of the total 
lysine is in the available form. Histidine and 
arginine were found to range from 1*48 g./ 
16 g- N in oats to 7*72g./16g, N in methi and 
7*68g./16g. N {barley) to 11*60 g./16g. N 
{potato) respectively. However, as the com¬ 
position of leaf proteins may be expected to 
vary with genetic make-up, stage of maturity, 
environmental conditions and agronomic 
practices, more extensive data for controlling 
these factors are desirable. 

Of the twenty species studied, five were 
found to be more than adequate with regard 
to methionine whereas most other proteins 
were deficient in this amino-acid. All of them 
are rich in lysine and most of them in trypto¬ 
phan. Varieties rich in all the three amino- 
acids will be of great value in supplementing 
ordinary diets which are generally deficient in 
these amino-acids. 

Summary 

The various leaf protein isolates obtained 
from twenty different crops were analysed for 
some of the essential amino-acids, viz., total 
lysine, available Ij^sin e, histidine, arginine, 


methionine and tryptophan. Almost all the 
varieties were found to be rich in lysine and 
tryptophan. A few varieties were also rich in 
methionine whereas most varieties were 
deficient in this amino-acid. 


1. Cannon, P. R., F*rotdn a7id Amino-add Doficieficv 

Springfidd, 1948, p. 111. 

2. Pirie, N. W., Food Manufacturer, 1957, 32, 416. 

3. Allison, J. B., PkyHol. Rev., 1955, 35, OOl. 

4. Pleshkov, B. P. and Fo^^den, L., JVature, 1969, 183, 

1445. 

5. Gerloff, E. D., Lima, I. PI. and Stabmann, M. A., 

J.Agric. Fd. CA£7n., 1965, 13, 139. 

6. Garcha, J. S., Kawatra, B. L., Wagle, D. S. and 

Bhatia, I. S., JT. Fescarch, Pb. Agri, University, 
Ludhiana (In press). 

7. Moore, S,, Spackman, D. H. and Stein, W. II., AnaL 

Chem., 1968, 30, 1185. 

8. — and Stein, W. H., J. Bid. Chem., 1954, 211, 907. 

9. Carpenter, K. J., Biochem. J., 1960, 77 601. 

10. Horn, M. J., Jones, D. B. and Blum, A ’e., */. BloL 

Chem., 1946, 165, 313. 

11. Smith, A. M. and Agiza, A. PI., J. Sci. Fd. Agric, 

1951, 2, 608. ’ 

12. Lugg, J. W. IP., AdTjances in Protein Chem., 1949, 5, 

229. 

13. Kuppuswamy, S., Srinivasan, M. and Subrahmanyan, 

V., Ind. Bounce . Med. Per Rep. No. 33 1958, 

p. 221. 

14. Waterlow, J C., Brit. J. Nuir., 1962, 16, 631. 

15. Singh, N., A Report on Leaf Protein Work at 

C.F.T.R./., Mysore (India), 1967. 




NO. 12 1 

June 20, 1970 J 


271 


ETHREL FOR BREAKING DORMANCY OF STRAWBERRY SEEDS* 

C. P. A. IYER, ELIAS K. CHACKO and M. D. SUBRAMANIAM 
Institute of Horticultural Research (ICAR), 255, Upper Palace Orchards, Bangalore-G 


F reshly harvested seeds of strawberry are 
in a state of dormancy and their rate of 
germination is extremely slow taking months 
to complete germination. Gonseq[uently, hi 
addition to the total time lag, hybrid seedlings 
thus obtained from same crosses tend to be of 
different ages, complicating correct assessment. 
Although considerable work has been done to 
overcome the dormancy and to s!peed up the 
germination of strawberry seeds (Borgaman, 
1950 ; Scott and Ink, 1955 ; Bringhurst and 
Voth, 1950 ; Adam and Wilson, 1967 ; 

Thompson, 1969), Thompson (1969) has rightly 
pointed out that most of the chemical treat¬ 
ments so far tried gave erratic results and 
could not replace the usual low temperature 
stratihcation. On the basis of his extensive 
studiesl, Thompson (1969) recommended 
stratification of strawberry seeds at 2°,C. for 
6 to 8 weeks which gave 80% germination 
within 14 days after sowing. This procedure 
would necessitate waiting for nearly 10 weeks 
from the time of extraction of achenes for 
obtaining hybrid seedlings. The present study 


germination study. The usual procedure of 
separating the seeds from the pulp by dis¬ 
integration using a blender followed by de¬ 
cantation was employed. Three chemicals, 
namely, Gibberellic acid (25, 50 and 75 ppm), 
Thiourea (0-1 and 0-2%) and Ethrel (1,000, 
2,500 and 5,000 ppm), were used in the study. 
Seeds were soaked for 24 hours in chemical 
solutions and distilled water for treatments 
and control respectively. These were washed 
with distilled water before they were sown in 
petri dishes on moist filter-paper kept at room 
temperature (20-22° C.). The filter-papers: 
were kept moist by adding few drops of dis¬ 
tilled waiter everyday. Three replications of 
20 achenes were taken for each treatment. 
Visible emergence of the radicle was taken as 
the criterion of germination and counts were 
made everyday taking out the germinated 
achenes and planting them elsewhere. 

The extent of germination under different 
treatments is given in Table I. The results 
show that, in general, all the chemical treat- 


Table I 

Effect of different chemical treatments on strawberry (e.v. Gorella) seed germination 


Cumulative percentage of germination* 



Treatment 

Concentration 

Within 

6 days 

Within 

10 days 

Within 
15 days 

Within 
20 days 

Within 
25 days 

Within 
30 days 

1. 

Control 



.. 

6-0 

10-0 

10-0 

20*0 

2. 

Thiourea 

0-1'?. 


5-0 

20-0 

35-0 

35-0 

45-0 



0-2% 


10-0 

10-0 

20-0 

20-0 

30-0 

3. 

Gibberellic acid 

.. 25 ppm 


6-0 

15-0 

26-0 

25-0 

25-0 



fio „ 


10*0 

20-0 

25-0 

25*0 

35*0 



75 „ 


10-0 

10-0 

30-0 

30-0 

30*0 

4. 

Ethrel 

.. 1,000 „ 


10*0 

15*0 

20-0 

30-0 

30-0 



2,500 „ 


.. 

5-0 

15-0 

45*0 

60*0 



6,000 „ 


45-0 

65*0 

70*0 

70-0 

90-0 


Data based on germination counts from three replications. 


wasi, therefore, taken up to find out more 
efficient and faster means for breaking the 
dornoancy of strawberry seeds. 

Fruits of the cultivar Gorella, introduced 
from Netherlands, were used for the seed 

* Contribution No. 37, Institute of Horticultural 
Research CIGAR), Hessaraghatta, Bangalore. 


ments stimulated seed germination as com¬ 
pared to control. However, the most outstand¬ 
ing results were obtained in case of seeds 
treated with Ethrel. 

Pre-treatment with Ethrel at the three con¬ 
centrations! used, viz., 1,000, 2,500 and 5,000 
ppm induced 30, 50 and 90% germination 






Z72 

respectively in a period of four weeks. At the 
highest concentration used, 45% of the seeds 
had germinated within ten days’ time as com¬ 
pared to the control in which seeds did not 
germinate a'c all within this period. 

The growth-regulating properties of Ethrel 
(2-Chioroethane phosphonic acid) is knowm. 
to be due to its ability to stimulate ethylene 
production in plant tissues (Edgerton and 
Blanpied, 1968). Earlier studies have 
revealed that ethylene is associated with the 
germination process of non-dormant seeds and 
participates in breaking of seed dormancy in 
dormant peanut varieties (Ketring and 
Morgan, 1969). Stimulation of seed germina¬ 
tion and seedling growth by ethylene treat¬ 
ment have also been reported in a number 
of non-dormant seeds (Balls and Hale, 1940 ; 
Haber, 1926). However, it is not known from 
the present study whether the breaking of 
dormancy and subsequent early seedling 
emergence in strawberry seeds treated with 
Ethrel is due to the effect of ethylene released 
by the chemical in the seeds or due to some 
other unknown phenomenon. Extensive studies 
are under way to understand this point by 
using a number of ethylene-producing chemi¬ 
cals and also to investigate the effect of Ethrel 
and similar compounds on the content of abs- 
cisic acid present in strawberry fruits and 
seeds (Rudnick et al., 1968) whose presence 
is generally correlated with seed dormancy 
(Lipe and Crane, 1966). 

Considering the short period in which a high 
percentage of germination of strawberry seeds 
is obtained without adverse effects on the seed¬ 
ling establishment, a recommendation on the 
usage of Ethrel at 5,000 ppm can be made from 
the present study. This could obviously replace 
the low temperature stratification suggested by 
Thompson (1969), since the method proposed 
by the latter takes a total period of eight to 


Current 
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ten weeks to obtain 80% germination in con¬ 
trast to the procedure mentioned in the pre¬ 
sent studies which takes only four weeks, 
obtaining 90% germination. 

The authors are grateful to Dr. G. S. Ran- 
dhawa. Director, for his constant interest in 
this experiment and for encouragement. They 
wish to thank Amchem Products, Inc., for a 
gift sample of Ethrel used in the experiment. 
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THE DISPUTED 2-86 MeV LEVEL OF 

M. L. SRIVASTAVA and J. P. SAH 
Department of Physics, Lucknow University, Lucknow-7, India 


rPHE energy spectrum of neutrons from 
Be^(d, n.) ihas been investigated by 

many workers. Evidence has been produced 
for energy levels of Bit> at excitations of 0*72, 
1-74, 2T5 and 3*58 MeV besides the ground 
state. Many contradictory reports concerning 
the possible existence of a level at 2-86 MeV 
in B^^> have been published since Dyer and 
Bird (1953) presented evidence for such a 
level from a study of the above reaction 
using nuclear emulsions. Again using the 
emulsion as defector this level was not reported 
by Green et al. (1955) and Shpetnyi et al. 
(1957). 

The 2-86 MeV level has been suggested by 
Galloway and Sillitto (1961) using 7 -ray 
coincidence and by Coombe and Walker (1962) 
using Diffusion Chamber as detector. Following 
the time of flight method for coincident 7 -rays 
Neilson et al (1958) and Maydan and Vass 
(1965) found no indication of this level. The 
neutron spectrometer experiment of Siemsses 
et al (1965) also led to the same result while 
the same experiment performed by Reid 
(1954) had produced evidence for the 2-86 
MeV level. 

In view of this conflicting evidence it was: 
thought that a further investigation of the level 
scheme of using a modified procedure 

(Sah, 1965) for scanning the photographic 
emulsions would be useful. 

A Be target (200 gm./cm.-) supported by 
3/16" copper backing was bombarded with 
650 + 5 KeV deuterons from the Cockcroft and 
Walton generator of the Tata Institute of 
Fundamental Research, Bombay. The outgoing 
neutrons were detected by 200 m Ilford K 2 
nuclear research plates (7*62 cm. X 2*54cm.) 
held radially at a distance of 15*10 cm. from 
the target at angles of 0°, 90'° and 150° to the 
direction of the deuteron beam. After irra¬ 
diation the plates were processed using the 
method of temperature development. 

The plates were examined on a Cooke 
Troughton and Simms Nuclear Research 
Microscope and the modified procedure for 
scanning (Sah, 1965) wasi followed. 

A total of 3,000 proton recoil tracks were 
recorded at 0°, 90° and 150°. Only 9 tracks' 
ran out of the emulsions. 


The energy corresponding to the measured 
ranges of the recoil protons was obtained from 
the range energy relation given by Wilkins 
(1951). After necessary corrections,, the data 
at each angle were collected in the form of a 
histogram where the number of tracks were 
plotted against the neutron energy in intervals 
of 100 KeV. The neutron energy spectra for 
0° and 90° are shown in Figs. 1 and 2. 



NEUTRON ENERGY IN MEV 

FIG. 1. Neutron energy spectrum at 0®. 



Fig. 2. Neutron energy spectrum at 90®. 

Result .—In Figs. 1 and 2, the six neutron 
groups numbered 1 to 6 correspond to the 
formation of Bi^ at different excitation energies. 
The neutron group from the D-D reaction has 
been marked D on the histogramsr 
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Table I 

Q-values hi MeV at the different angles for the energy levels of 


Neutron group 

Angle 

1 

2 

3 

4 

6 

6 


4-37±0-n 

3-C2±0-10 

2-59d:0-08 

2-lS±0-06 

l-56±0-10 

0*6o±0*05 

90^ 

4-32±0-10 

3-66±0-06 

2-56±0-06 

2-12±0-05 

1-46±0-U 

0*69±0*09 

150® 

4-39±0-09 

3-60±0-fl6 

2-66±0-08 

2-20±0-06 

1-50±0-07 

0*e6±0-09 


The Q-values for the various levels of 
at the different angles have been tabulated in 
Table I along with the probable error. The 
Q-value for transition to the ground state 
4-36 ±0-1 MeV is in good agreement with the 
value of 4-36 MeV reported by Ajzenberg et al. 
(1959) from recent nuclear masses. 

Evidence has thus been produced for levels 
in BIO at excitations of 0*73, 1-76, 2-19, 2-85 
and 3-69 MeV besides the ground state. The 
neutron group corresponding to the 2-85 MeV 
level is clearly resolved. Further evidence for 
this level is being sought from plates at angles 
of 45“, 60°, 120° and 135° which are now being 
scanned. 
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INCREASED EFFICIENCY OF TREATMENTS WITH ETHYL METHANE 
SULPHONATE ADMINISTERED UNDER PRESSURE 

Y. S. NERKAR, E. A. SIDDIQ and R.. P. PURI 
Nuclear Research Laboratory, LA^RJ., New Delhi 


OjEVERAL chemical mutagens have proved 
^ rather effective in barley and wheat but 
not in rice presumably because of the hull dr 
the inability of the chemical to penetrate the 
water-resistant corky layer, of the bran.i The 
seedcoat barrier in rice was overcome by using 
dehulled seeds suitably treated with effective 
fungicides such as captan.^ Further studies on 
the effect of dehusking on mutation frequency 
also revealed that treatments with; mutagens, 
chemicals in particular, showed an enhanced 
mutation frequency in dehusked seeds.3 By 
getting the seeds into a metabolically active 
state by presoaking for longer periods, 
Mikaslsen and Navaratna^ could enhance 
treatment efficiency. Experiments on the use 
of the chemical carrier di-methyl sulphoxide 
in ..combination with chemical mutagensi and 
colchicine revealed that the cell permeability 
is enhanced by the treatment in rice and 
bariey.^’5 The present report gives the results 


of treatments of seeds with chemical mutagens 
under varied pressure levels. 

Seeds of the japonica rice variety, Tainan 3, 
presoaked in water for four hours were treated 
with 0-5% aqueous solution of EMS for five 
hours under pressure levels ranging from 
vacuum to 20 atmospheres (including normal 
atmosphere). Anotiher set soaked in water and 
subjected to the same range of pressure levels 
was! kept as control. 

The material thus treated was germinated 
under controlled light and temperature. The 
effects of treatments were measured by 
percentage reduction of survival and growth 
rate. The results are presented in Figs. 1, 2 
and 3. 

It isi evident from the data that treatment 
with EMS under different pressure levels' 
invariably showed more reduction in survival 
and growth rate than treatments under normal 
pressure level. Further, the data indicated 
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Fig. 2 

that there was a gradual increase in the 
seedling injury from vacuum to 2 atmospheres 
in the case of shoot and 2 to 10 in root. Beyond 
this level, the injury became lower. A non¬ 
linear dose dependent response observed in the 
present case appears to be similar to the obser¬ 
vation of Moutschen-Dahmen et alS* in their 
study on the mutagenic effect of oxygen at dif¬ 
ferent pressure levels. In the absence of oxy¬ 
gen, the influence of pressure during treatment 
with the chemical mutagen seems to be a 
physical ph^porpenop^ as a result of enhanced 



permeability of cell membrane facilitating the 
entry of the chemical with ease. 

The data further suggested that there was 
enhanced growth rate and survival over con¬ 
trol at certain levels of pressure and 
decreased rates at others in water-soaked seeds, 
presumabiy as a result of the influence of 
pressure on the growth-promoting principles 
which in turn affected cell volume. Whatever 
be the factors responsible for the non-linear 
response to dose, it appears that diffusion of 
chemical mutagens into the tissue could be 
achieved by administering the mutagen treat¬ 
ment at standardised pressure levels. 

We gratefully record our thanks to 
Dr. M. S. Swaminathan, Director, I.A.R.I., for 
his valuable suggestions and Dr. T. D. Biswas, 
Professor of Soil Science, and his colleague 
Mr. Nasikar for providing necessary- facilities 
to carry out this work. 
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LETTERS THE EDITOR 


STUDIES OF HYDROGEN BONDING 
IN COMPLEXES OF METHANOL 

AND PARACHLOROPHENOL WITH 
TERTIARY THIOAMIDES 
Proton magnetic resonance and infrared spec¬ 
troscopic studies of solvent-solute interactions 
in methanol with some tertiary amidesi-^ have 
been recently undertaken with a view to in¬ 
vestigate the strength of the H-bond interaction 
in these complexes. The frequency differences 
between the free and bonded OH stretching 
absorption bands in methanol-dimethylamide 
complexes are higher than those in methanol- 
diphenylamide complexes. This is due to the 
competitive effect of the phenyl ring for the 
lone pair of electrons on the nitrogen atom 
with the result that the mixing of the ^r-orbi- 
tals of the 0=0 group and 2 P^ orbital of 
nitrogen atom is lessened resulting in the 
reduction of the polarity of the 0=0 bond in 
diphenylamides. 

The authors have extended these results to 
study the spectral changes of the O-H stretch¬ 
ing absorption bands of methanol-thioamide 
and parachlorophenol-thioamide complexes and 
compare these results with those of ordinary 
tertiary amide complexes with methanol and 
parachlorophenol. These results, are of spe¬ 
cial interest especially in view of the fact that 
the hydrogen bond of S. ..H type is known to 
be a weak bond. 

The infrared spectra of OH stretching ab¬ 
sorption band of methanol or parachlorophenol 
in CCI 4 and the tertiary-thioamides were re¬ 
corded with Perkin Elmer Model 221 infrared 
spectrophotometer using matched quartz cells 
of 3 cm. thickness. The thioamides used are 
N, N dimethylthioformamide and N, N dimethyl- 
thioacetamide. Dilute solutions of methanol or 
parachlorophenol in CCI 4 were used so as to 
eliminate intermolecular associations. The 
spectra were recorded with (i) methanol or 
parachlorophenol in CCI 4 in the sample beam 
with, CCI 4 in the reference beam, and 
(ii)' methanol or parachlorophenol in CCI 4 in 
the .presence of the thioamide in the sample 
beam with the thioamide of same concentra¬ 
tion’in CCI 4 in reference beam. The spectra of 
the OH stretching absorption band of metha¬ 
nol in CCI 4 and in the presence a dimethyl 
amide, diphenylamide and dimethylthioamide 
Iff given in Fig. 1, The corresponding free and 



Fig. 1. (ij) OH stretching band of methanol in CCl 
(<5) OH stretching band of methanol in CCl 4 in t 
presence of dimethvlacetamide. {c) OH stretching bai 
of methanol in CCI 4 in the presence cf dimethylthi 
acetamide. (^ 2 ^) 011 stretching band of methanol in CC 
in the presence of diphenylacetamide. 

bonded OH stretching frequencies of methane 
and parachlorophenol in the presence of tb 
dimethylthioamides and other amides are give 
in Tables I and II. 

Table I 

OH stretching frequencies (in cm.™^) in 
methanol-’amide complexes 


on 

Molar cor.c. stretching 
of frequency 


Amide 

Methanol 

Amide 

'w' 

tt) 

<U 

fS 

Bonded 

(O 1 

1 

Si. 

il 

0 

Dimethylformamide 

0-01 

0-05 

3628 

3459 

161 

Dimethylthioform a- 

0-01 

0*10 

3628 

3465 

lo; 

mide 






Diphenylf ormamide 

0*008 

0*01 

3028 

3512 

IK 

Dimtthylacetamide 

O'Ol 

0*05 

3628 

3431 

19' 

Dimethyl thicaceta- 

0*01 

0*10 

3628 

3447 

is: 

mide 






Diphenylacetamide 

0*008 

0-04 

3G28 

3481 

14 ’-. 


Three important results emerge out of thes 
experimental results. The frequency differenc 
between free and bonded OH stretching fre 
qufngic^ of methanol fn^ paracl^loroph^iQQl i 






No. 12 

June 20, 1970 


Letters to the Editor 


277 


] 


Table II 

OH stretching frequencies (in cm.-^) in 
parachloTophenol-amide complexes 



Molar cone, 
of 

OH 

stretching 

frequency 


Amide 

1 —i 




o o 

'It: ^ oj 

his -5 
iu Q- g 

Ph < 

Free (v] 

Bonded 

II 

< 

Di m ethyl for m am 1 d e 
Dimethylthioforma- 

0*005 0*01 
0*005 0*025 

3578 3275 
3678 3284 

303 

294 


mide 


Diphenylformamide 
Dimethyl acetamide 
Dimethylthioaceta- 
mide 

Di phenyl acetamide 


0 

•005 

0-01 

3578 

3365 

213 

0 * 

■005 

0*01 

3578 

32i9 

359 

0 - 

-006 

0*026 

3678 

3259 

319 

0 - 

•005 

0*01 

3578 

3303 

275 


the presence of the various amides is consider- 
cible, varying from 116cm.~i to 359 cm.'i indi¬ 
cating that the H-bond interaction in these 
complexes is considerably strong. This is be¬ 
cause of the fact that two possible structures 
contribute to the resonance hybrid in amides 
with the dipolar resonance structure making 
saibstantial contribution increasing the polarity 
of the C=:0 or C=S bond. For a given 
amide, the frequency difference between the free 
and bonded OH stretching frequencies is more 
in paracihlorophehol than in methanol and this isi 
due to the contribution of the structures to the 



OH 


ground state of parachlorophenol increasing 
the ionic character of OH bond in it Although 
the S... H hydrogen bonding is known to be a 
weak bond, the frequency difference between 
the free and bonded OH stretching frequencies: 
in methanol-thioamide complexes or para- 
chlorophenol-thioamide complexes are only 
slightly lower than those of the complexes with 
ordinary dimethylamides and are much higher 
than those with the diphenylamides. These 
results indicate that the S... H bond in com¬ 
plexes with thioamides is strong indicating that 
the polarity of the C=S bond in thioamides is 
considerable. Due to the relatively low electro¬ 
negativity of the sulphur compared to that of 
the oxygen atom, the interaction between the 
TT-orbitals of C=S group and the 2P^ orbital 
pf nitrogen atom may be consi^pr^ible in thip- 


amides. This results in the increased ionic 
character of the C=:S group and is responsible 
for strong H-bond formation in methanol-thio¬ 
amide and parachlorophenol-thioamide com¬ 
plexes. 

Post-Graduate Centre, K. Venkata Eamiah. 
Warangal-1 • (A.P.); 

Dept, of Physics, C. A. Indira Chary. 

Osmania University, 

Hyderabad-7 (A.P.), January 5, 1970. 


1. Kanekar, C. L , Khttrapal, K., Venkata Ramla'i, K. 

and Indira Chary, C. A., Proc. Ind. Acad, Set., 
1967, 66, 189. 

2. Venkata Ramiah, K. and Indira Chary, C. A., 

Curr.Sci,, 1968, 37, 130. 


QUANTITATIVE SEPARATION OF 
CADMIUM (OR LEAD) FROM CALCIUM 
AND PHOSPHATE 

The need for rapid and accurate quantitative 
separations of Cd2-, and PO^s- and Pb2+, 
Ca2h and PO^^- was felt for a study of the 
kinetics of Ca^ i- ^ Cd^ ' and Ca^-J- ^ Pb^^- 
exchange reactions on hydroxylapatite, 
3Cai3(PO.i)2. Ca(OH) 2 , the principal in¬ 
organic constituent of human bones and teeth. 
The present communication has been an 
attempt to arrive at optimum conditions for 
such separations and to investigate the suita¬ 
bility of complexometric titrations for the 
subsequent quantitative determinations. 

Cadmium (or lead) was first precipitated as 
.sulphide^- and from the filtrate calcium and 
phosphate were separated by the method of 
Washburn and Shear^ as calcium oxalate and 
magnesium ammonium phosphate respectively. 
The precipitates of cadmium, calcium and 
phosphate were separately dissolved in. 
hydrochloric acid while that of lead was dis¬ 
solved in nitric atcid. The cationic concen¬ 
trations of these solutions were determined 
complexometricaUy. The solutions were 
prepared in double distilled water which was 
collected and preserved in polyethylene bottles 
and tested for the absence of Ca^h The 
chemicals used were of A.R. (BDH) grade. 

Procedure .—To a convenient volume of a 
sample solution containing known amounts of 
cadmium (or lead), calcium and phosphate 
(see Tables I and II) an equal volume of 
--6*0M acetic acid was added followed by the 
dropwise addition of sodium sulphide 

solution till there was no further precipitation, 
of the sulphide from the supernatant liquid, 
•yhe precipitate )?c>Ue4 with, tjie mother- 
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Table I 

Quantitative separation of Ca-+ and PO^^~ 




Cadmium 



Calcium 



Phosphorus 


Trial 

No. 

Wt. (mg.) 

% Error 

Wt: 

(mgO 

% Error 

Wt. (mg.) 

% Error 


Theo. 

Exptl. 

Theo. 

Exptl. 

Theo 

Exptl. 

I 

49*900 

49*780 

0*24 

48-096 

48*096 

0*00 

46-530 

46-210 

0*60^ 

11 

62*375 

62*225 

0*24 

60*120 

60-006 

0*20 

55*836 

55*836 

0*00 





Table II 







Quantitative separation of 

Ca2+ and 

- 





Lead 



Calcium 



Phosphorus 


Trial 

No. 

Wt. (mg ) 

% Error 

Wt (mg.) 

% Error 

Wt. (mg.) 

% Error 


Theo. 

Exptl. 

Theo. 

Exptl. 

Theo. 

Exptl. 

I 

II 

62*150 

82*876 

61*750 

82*470 

0.66 

0-50 

48*096 

60*120 

48-096 

CO-000 

0*00 

0*20 

24*816 

31*020 

21-816 

31-020 

0-00 

0-00 

liquor 

for ^ 5 

min. filtered through 

a 1G4 

The 

authors are 

thankful 

to Prof. 

G. B. 


'0-05M 

solution of sodium sulphide, -the washings being 
added to the filtrate. Cadmium sulphide was 
dissolved in minimum volume of ^ 5 • 0 M 
hydrochloric acid (nitric acid in the case of 
lead sulphide), which was heated to boiling. 
The solutions were made up to known con¬ 
venient volumes. 10 ml. of the cadmium solu¬ 
tion were titrated against standard 0-01M 
EDTA at a pH ^10 using Eriochrome Black T 
as indicator till a sharp colour change from 
wine-red to blue occurred. 10 ml. of lead 
solution were treated with an excess of 
standard 0-01 M EDTA, the excess being back- 
titrated at a pH-wio against standard 0*01 M 
magnesium sulphate solution using Eriochrome 
Black T as indicator till there was a sharp 
colour change from blue to wine-red. The 
presence of the excess of EDTA in the solu¬ 
tion to be titrated can be confirmed by the 
formation of the blue colour on the addition 
of the indicator. 

The filtrate was boiled to drive off hydrogen 
sulphide, its calcium and phosphate contents 
being determined complexometrically as 
described earlier.^ 

Representative sets of the results are given 
in Tables I and 11. The method suggested was 
found to be rapid and accurate. It can be 
extended to the quantitative separation of 
calcium and phosphate from any metal 
which forms an insoluble sulphide in the 
acidic medium, appropriate conditions being 
. adopted for the dissolution of the sulphide for 
copiplej^om^tric dft^nnination, 


Singh, Head of the Chemistry Department, 
Banaras' Hindu University, for providing 
facilities. Financial assistance given to one of 
us (RPS) by CSIR (India) is gratefully 
acknowledged. 

Chemistry Department, T. S. B. Narasaraju. 
Banaras' Hindu Univ., R. P. Singh. 

Banaras (India), December 16, 1969. 

1. Salaria, G. B. S., Chem. Acta, 1968, 19, 244. 

2. WashburjD, M. L. and Shear, M. J., /. Biol. Chem , 

1932, 99, 12 ; cf. Z. Anal. Chem., 1934, 98, 53. 

3. Singh, R. P., Chickemr, N. S. and Narasaraja, 

T. S. B., Ibid., 1968, 237, 117. 


SYNTHESIS OF SOME HYDRAZONES 

We wish to report the synthesis of some 
hydrazones which have been prepared by the 
coupling of diazonium salt of arylamine with 
phthahnido acetoacetic ester. Coupling took 
place at the reactive methylene group, thus 
giving rise to the desired hydrazone. These com¬ 
pounds could exist either in the azo or in the 
hydrazone form. Wiley and Jarboe^ have 
established by IR and UV data that the hydra¬ 
zone form is more stable. It has also been 
confirmed by the coupling of acetoacetic ester 
with amines that the products obtained were 
the ct-hydrazones,2-i and not the azo compounds. 

The following route to the formation of 
ethy 1-7-phthalmido-a dioxobutrate—a— 
phenyl hydrazone (I) was adopted. A solu¬ 
tion of 2*3 g. (0-03 mol.) of sodium nitrite in 
8 ml. of water was ^low^ fellow 
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Table I 



I’roducts 


Amines 

formed 

M.r.* 


fmol. formula) 


Aniline 

C 2 XH 10 O 5 N 3 

140® 

c^-Nitroaniline 

C 20 II 10 O 7 N 3 

205® 

f/i-Nitroaniline 

C 20 II 1 CO 7 N 3 

208® 

/>-Nitroanilinc 

• • Co()lLg07N3 

220° 

/‘'•'roludinc 


140® 

/^-Amino benzene- 

C2iH2()07N4S 

125° 


sulfonamide 


* All melting points are uiicorrcctecl. F*= Found 


Elemental analyses (% } 


Colour 

Yield 

(%) 

Carbon 

Hydrogen 

Nitrogen 

F C 

F C 

F 

c 

Yellow 

66 

63-2 63-3 

4*5 4*4 

11-0 

11 * 1 

Yellow 

65 

56-5 56-6 

3-6 3-7 

13-1 

13-3 

Pale yellow 

80 

56*4 56-6 

3-4 3-7 

13*0 

13-2 

Yellow 

70 

56*5 56*6 

3-6 3-7 

13-0 

12-2 

Red 

40 

63*9 64*1 

4-8 4*8 

10-8 

10- "7 

Light green 

60 

53*1 53-3 

4-2 4-2 

11*9 

11 -s 


C *6 Calculated. 


✓\A 


NAN/ 


\ 

/ 


N—CIl.-CO—CHo—CO-AHo 


O 


Melting points and analytical data of tl3.e3 
hydrazones prepared are listed in Table. I. 

The authors are thankful to Professor R. AV. 
Srivastava for providing the necessax*^ 
facilities. 

Chemical Laboratories, R. K. Sakseista.. 

D.A.V. College, S. D. Verma, 

Kanpur, December 4, 1969. 



N=:=N-C 1 


o 


1. Wiley and Jarboe, /. Am, Chetn, Soc.,^ 1955, TV, 

403. 

2. Bulow and Neber, Ber., 1908, 45, 3732. 

3. Goldberg and Kelly, /. Chem.Soc., 1948, p. 1919. 

4. Chattway and Ashworth, Ibid,, 1933, p. 475. 


✓\/\ 

II \ y a 

>N-CII-J—CO—C—COiCjlL 

II A II R [I] 

XA\A 


o 


[R II, -NO'j: “W, and -f), -CH 3 , -SOoNlL] 


A SYNTHESIS OF CAPPARAPIDIOL. 

As a part of our investigations towards tine 
syntheses of terpenoids through /J-keto— 
sulphoxide as the key intermediate, we report in 
the present communication a synthesis of. 
structure (I) assigned to capparapidiol, o. 
sesquiterpene diol isolated^ from ‘capparap’ oil. 


surface of a cold, well-stirred solution of 
3*1^. (0-03 mol.) of aniline in 8 ml. of con¬ 
centrated hydrochloric acid. The temperature- 
o.f the solution was kept at 0~5° C. during addi¬ 
tion. After ten minutes the solution was made 
alkaline to congo red by the addition of sodium 
acetate solution. The diazonium solution was 
added drop by drop with stirring to a cold 
solution of 9-1 g. (O-03 mol.) of phthalmido 
acctoacetic ester, 8-2 g. ( 0*1 mol.) of sodium 
acetate, 50 ml. of water and 250 ml. of acetone. 
The temperature was maintained below 10 ° 
during the addition. The mixture was stirred 
for a further thirty minutes at room tempera¬ 
ture, then 100 ml. of water was added before 
the yellow solid was filtered. The yield of 
the solid obtained was found to he 8*0 g. 
( 66 %) and the melting point 140° C. The solid 
jnajr bo rocryst^lli^ed by ethyl acetate. 



Meo'''^^o 



1 1 

H-C R 
=0 ^ 


Oil) RjjH 
OV) R, H^C’CH 


Methyl 5 , 5-ethylenedioxy-hexanoate (Il'i 
prepared by feetaUsinf^ ethyl 
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Table I 


Quantitative separation of Cd- ^ Ca-+ and PO^^- 




Cadmium 



Calcium 



Phosphorus 


Trial 

No. 

Wt. (mg.) 

% Error 

Wt: 

(mgO 

^ Error 

Wt. (mg.) 

% Error 

Theo. 

E.xptL 

Theo. 

Exptl. 


Theo 

Exptl. 


I 

11 

49-900 

62-375 

49-780 

62-225 

0-24 

0-24 

48-096 

60-120 

48-096 

60-006 

0-00 

0-20 

46-530 

55-836 

46-240 

55-836 

0-60 

0-00 





Table II 







Quantitative separation of Pb-"**, 

Ca2+ and POi^ 

“ 





Lead 



Calcium 



Phosphorus 


Trial 

No. 

Wt. (mg) 

% Error 

Wt. (mg.) 

% Error 

Wt. (mg.) 

"c Error 

Theo. 

Exptl. 

Theo. 

Exptl. 

Theo. 

Exptl. 

I 

II 

62-150 

82-876 

61-750 

82-470 

0-66 

0-50 

48-096 

GO-120 

48-096 

GO-000 

0-00 

0-20 

24-816 

31-020 

21-816 

31-020 

0-00 

0-00 


liquor for ^ 5 min. filtered through a 1G4 
crucible, washed repeatedly with ^0-05M 
solution of sodium sulphide, -the washings being 
added to the filtrate. Cadmium sulphide was 
dissolved in minimum volume of 5 * 0 M 
hydrochloric acid (nitric acid in the case of 
lead sulphide), which was heated to boiling. 
The solutions were made up to known con¬ 
venient volumes. 10 ml. of the cadmium solu¬ 
tion were titrated against standard 0 - 01 M 
EDTA at a pH -'10 using Eriochrome Black T 
as indicator till a sharp colour change from 
wine-red to blue occurred. 10 ml. of lead 
solution were treated with an excess of 
standard 0*01 M EDTA, the excess being back- 
titrated at a pH —10 against standard 0-01 M 
magnesium sulphate solution using Eriochrome 
Black T as indicator till there was a sharp 
colour change from blue to wine-red. The 
presence of the excess of EDTA in the solu¬ 
tion to be titrated can be confirmed by the 
formation of the blue colour on the addition 
of the indicator. 

The filtrate was boiled to drive off hydrogen 
sulphide, its calcium and phosphate contents 
being determined complexometrically as 
described earlier.3 

Representative sets of the results are given 
in Tables I and 11 . The method suggested was 
found to be rapid and accurate. It can be 
extended to the quantitative separation of 
calcium and phosphate from any metal 
which forms an insoluble sulphide in the 
acidic medium, appropriate conditions being 
adopted for the dissolution of the sulphide for 
coinplejcom^tric determination, 


The authors are thankful to Prof. G. B. 
Singh, Head of the Chemistry Department, 
Banaras' Hindu University, for providing 
facilities. Financial assistance given to one of 
us (RPS) by CSIR (India) is gratefully 
acknowledged. 

Chemistry Department, T. S. B. Narasaraju. 
Banaras' Hindu Univ., R. P. Singh. 

Banaras (India), December 16, 1969. 
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SYNTHESIS OF SOME HYDRAZONES 

We wish to report the synthesis of some 
hydrazones which have been prepared by the 
coupling, of diazonium salt of arylamine with 
phthahnido acetoacetic ester. Coupling took 
place at the reactive methylene grouio, thus, 
giving rise to the desired hydrazone. These com¬ 
pounds could exist either in the azo or in the 
hydrazone form. Wiley and Jarboe’ have 
established by IR and UV data that the hydra¬ 
zone form is more stable. It has also been, 
confirmed by the coupling of acetoacetic ester 
with amines that the products obtained were 
the a-hydrazones, 2 -i and not the azo compounds. 
The following route to the formation of 

ethy 1-7-phthalmido-a -^-dioxobiitrate-a- 

phenyl hydrazone (I) was adopted. A solu¬ 
tion of 2-3 g. (O’03 mol.) of sodium nitrite in 
8 ml, of water was slowly balow the 
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Table I 





Quantitative separation of 

Ca-+ and 






Cadmium 


Calcium 



Phosphorus 


Trial 

Ko. 

Wt. (mg.) 


Wt; 

(mg.) 


Wt. (mg.) 

% Error 

Theo. 

Exptl. 

% Error 

Theo. 

Exptl. 


Theo 

Exptl. 

I 

11 

49-900 

62-375 

49*780 

62*225 

0-24 

0-24 

48*096 

60*120 

48.096 

60-006 

0*00 

0*20 

46-530 

55-836 

46*240 

55-836 

0-60 

0*00 




Table II 

Quantitative separation of 

Ca2+ and 

- 





Lead 



Calcium 



Phosphorus 


Trial 

No. 

Wt. 

(mg) 


Wt. (mg.) 

% Error 

Wt. (mg.) 

Error 

Theo. 

Exptl. 

— % Error 

Theo. 

Exptl. 

Theo. 

Exptl. 

/C/ Xlai i UX 

I 

II 

62-150 

82-876 

61*750 

82-47J 

0-66 

0*50 

48-096 

CO-120 

48-096 

00-000 

0*00 

0-20 

24*816 

31*020 

24-816 

31-020 

0-00 

0-00 


liquor for -- 5 min. filtered through a 1G4 
crucible, washed repeatedly with, 
solution of sodium sulphide, the washings being 
added to the filtrate. Cadmium sulphide was 
dissolved in minimum volume of ^ 5 * 0 M 
hydrochloric acid (nitric acid in the case of 
lead sulphide), which was heated to boiling. 
The solutions were made up to known con¬ 
venient volumes. 10 ml. of the cadmium solu¬ 
tion were titrated against standard 0*01 M 
EDTA at a pH 10 using Eriochrome Black T 
as indicator till a sharp colour change from 
wdne-red to blue occurred. 10 ml. of lead 
solution were treated with an excess of 
standard O-OIM EDTA, the excess being back- 
titrated at a pH ^10 against standard 0*01 M 
magnesium sulphate solution using Eriochrome 
Black T as indicator till there was a sharp 
colour change from blue to wine-red. The 
presence of the excess of EDTA in the solu¬ 
tion to be titrated can be confirmed by the 
formation of the blue colour on the addition 
of the indicator. 

The filtrate was boiled to drive off hydrogen 
sulphide, its calcium and phosphate contents, 
being determined complexometrically as 
described earlier.^ 

Representative sets of the results are given 
in Tables I and II. The method suggested was 
found to be rapid and accurate. It can be 
extended to the quantitative separation of 
calcium and phosphate from any metal 
which forms an insoluble sulphide in the 
acidic medium, appropriate conditions being 
adopted for the dissolution of the sulphide for 
tbf copapleKometrlg dftgrmination^ 


The authors are thankful to Prof. G. B. 
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Banaras‘ Hindu University, for providing 
facilities. Financial assistance given to one of 
us (RPS) by CSIR (India) is gratefully 
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Banaras (India), December 16, 1969. 
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SYNTHESIS OF SOME HYDRAZONES 

We wish to report the synthesis of some 
hydrazones which have been prepared by the 
coupling of diazonium salt of arylamine with 
phthataiido acetoacetic ester. Coupling took 
place at the reactive methylene group, thus, 
giving rise to the desired hydrazone. These com¬ 
pounds could exist either in the azo or in the 
hydrazone form. Wiley and Jarboe'^ have 
established by IR and UV data that the hydra¬ 
zone form is more stable. It has also been, 
confirmed by the coupling of acetoacetic ester 
with amines that the products obtained were 
the a-hydrazones,2-i and not the azo compounds. 

The following route to the formation of 
e t h y 1-7-p hthalmid o-a -^-dioxobutrate-a- 
phenyl hydrazone (I) was adopted. A solu¬ 
tion of 2*3 g. (0*03 mol.) of sodium nitrite in 
pml, of water w^s ^4dad slowly 


N-). 12 1 

line 20 , mOi 
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Amines 


Ik 0 ducts 
formed 

(mol. formula) 

M.r.* 

.niline 


C 01 H 10 O 5 N, 

140° 

l^itroaniline 


C20l~llf>O7N;j 

205° 

i-Nitroaniline 


C2oHia07N3 

208° 

-Nitroaniline 


G 20 IJ 10 O 7 N 3 

220 ° 

•Toludine 
■ Amino benzene- 
sulfonamide 


CaiHioOcN^ 

C 21 H 00 O 7 N 4 S 

140° 

125° 


Elemental analyses (% ) 


Colour 

Yield 

(%) 

Carbon 

Hydrogen 

Nitrogen 

F C 

F C 

F 

C 

Yellow 

66 

63*2 63-3 

4*5 4*4 

11-0 

11-1 

Yellow 

65 

56*5 56*6 

3-6 3-7 

13-1 

13-2 

Pale yellow 

80 

56-4 56-6 

3-4 3-7 

13-0 

13'25 

Yellow 

70 

56-5 56-6 

3-5 3-7 

13-0 

12 - 2 ; 

Red 

40 

63-9 64-1 

4-8 4-8 

10-8 

10-7 

Light green 

60 

53*1 53-3 

4-2 4-2 

11-9 

11 -S 


* All melting points are uncorrccted. F*= Found ; €•«*Calculated. 


/\/\ 


^/\/ 

II 

O 


\ 

/ 


N—CHo-CO—CH‘>—CO 2 C 2 H 5 


Melting points and analytical data of the.’ 
hydrazones prepared are listed in Table. I. 

The authors are thankful to Professor R. A- 
Srivastava for providing the necess'ar>?' 
facilities. 

Chemical Laboratories, R. K. Saksena. 

D.A.V. College, S. D. Verma, 

Kanpur, December 4, 1969. 


\= 




■N = N-C1 


O 


L Wiley and Jarboe, /. Am. Chem. Soc.^ 1955, 77^ 
403. 

2. Bulow and Neber, Ber., 1908, 45, 3732. 

3. Goldberg and Kelly, /. Chem. Soc., 1948, p. 1919. 

4. Chattway and Ashworth, Ibid.y 1923, p. 475. 


^\/\ 

\ 7 11 a 

>N-CII.—CO—C—CO.CsIIr, 

/ II K [I] 

^/\/ 


[R=H, -NO. ( 0 - -OT. and -/), -CII 3 , -SO.NH.] 


A SYNTHESIS OF CAPPARAPIDIOL 

As a part of our investigations towards the 
syntheses of terpenoids through /5-keto~ 
sulphO'xide as the key intermediate, we report in. 
the present communication a synthesis 
structure (I) assigned to capparapidiol, a. 
sesquiterpene diol isolated'^ from ‘capparap’ oil- 


urface of a cold, well-stirred solution of 
•Ig. (0-03 mol.) of aniline in 8 ml. of con- 
entrated hydrochloric acid. The temperature- 
f the solution was kept at 0-5° C. during addi- 
Lon. After ten minutes the solution was made 
Ikaline to congo red by the addition of sodium 
cetate solution. The diazonium solution was 
dded drop by drop with stirring to a cold 
Dlution of 9-1 g. (O'-03 mol.) of phthalmido 
cetoaicetic ester, 8*2 g. (0-1 mol.) of sodium 
cetate, 50 ml. of water and 250 ml. of acetone, 
'he temperature was maintained below 10° 
uring the addition. The mixture was stirred 
or a further thirty minutes at room tempera- 
rre, then 100 ml. of water was added before 
ne yellow solid was filtered. The yield of 
He solid obtained was found to be 8*0 g. 
66 %) and the melting point 140° C. The solid 
lay be 3:ecryst?tlli?;ed by ethyl acetate. 



Methyl 5,5-ethylenedioxy-hexanoate (II) was 
prepared by ketalisiuf^ ip ethyl 
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Table I 

Quantitative separation of Cd-^, Ca-'^ and P0^^~ 


“ Current 
„ Science 




Cadmium 



Calcium 



Phosphorus 


Trial 

No. 

wt. (mg.) 

% Error 

Wt: 

(n>g.) 

% Error 

Wt. (mg.) 

% Error 


Theo. 

Exptl. 

Theo. 

Exptl. 

Theo 

Exptl. 

I 

11 

49-900 

62-375 

49-780 

62-225 

0-24 

0-24 

48-096 

60-120 

48-096 

60-006 

0-00 

0-20 

46-530 

55-836 

46-240 

55-836 

0-60 

0-00 



Quantitative 

Table II 

separation of Pb 2 +, 

Ca2+ and 

- 





Lead 



Calcium 



Phosphorus 


Irial 

No. 

Wt. (mg) 

% Error 

Wt. (mg.') 

% Error 

Wt. (mg.) 

% Error 


Theo. 

Exptl. 

Theo. 

Exptl. 

Theo. 

Exptl. 

I 

11 

62-150 

82-876 

61-750 

82-47i> 

0-66 

0-50 

48-096 

CO-120 

48-096 
GO-000 

0-00 

0-20 

24-816 

31-020 

21-816 

31-020 

0-00 

0-00 

liquor 

for -- 5 

min. filtered through a 1G4 

The 

authors are 

thankful to Prof. 

G. B. 


(Crucible, washed repeatedly with. ^0-05 M 
.solution of sodium sulphide, the washings being 
added to the filtrate. Cadmium sulphide was 
dissolved in minimum volume of ^5*0M 
hydrochloric acid (nitric acid in the case of 
lead sulphide), which was heated to boiling. 
The solutions were made up to known con¬ 
venient volumes. 10 ml. of the cadmium solu¬ 
tion were titrated against standard 0 - 01 M 
EDTA at a pH ^10 using Eriochrome Black T 
as indicator till a sharp colour change from 
wine-red to blue occurred. 10 ml. of lead 
solution were treated with an excess of 
standard 0*01 M EDTA, the excess being back- 
titrated at a 10 against standard 0 - 01 M 

magnesium sulphate solution using Eriochrome 
Black T as indicator till there was a sharp 
colour change from blue to wine-red. The 
presence of the excess of EDTA in the solu¬ 
tion to be titrated can be confirmed by the 
formation of the blue colour on the addition 
of the indicator. 

The filtrate wasi boiled to drive off hydrogen 
sulphide, its calcium and phosphate contents 
being determined complexometrically as 
described earlier.^ 

Representative sets of the results are given 
in Tables I and 11. The method suggested was 
found to be rapid and accurate. It can be 
extended to the quantitative separation of 
calcium and phosphate from any metal 
which forms an insoluble sulphide in the 
acidic medium, appropriate conditions being 
adopted for the dissolution of the sulphide for 
tllf cppapleKOJ^^triQ determination. 


Singh, Head of the Chemistry Department, 
Banaras' Hindu University, for providing 
facilities. Financial assistance given to one of 
us (RPS) by CSIR (India) is gratefully 
acknowledged. 

Chemistry Department, T. S. B. Narasaraju. 
Banaras' Hindu Univ., R. P. Singh. 

Banaras (India), December 16, 1969. 
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SYNTHESIS OF SOME HYDRAZONES 

We wish to report the synthesis of some 
hydrazones which have been prepared by the 
coupling, of diazonium salt of arylamine with 
phthalmido acetoacetic ester. Coupling took 
place at the reactive methylene group, thus, 
giving rise to the desired hydrazone. These com¬ 
pounds could exist either in the azo or in the 
hydrazone form. Wiley and Jarboe^ have 
established by IR and UV data that the hydra¬ 
zone form is more stable. It has also been 
confirmed by the coupling of acetoacetic ester 
with amines that the products obtained were 
the a-hydrazones,--i and. not the azo compounds. 

The following route to the formation of 
e t h y l- 7 ~p hthalmid o-a -^-dioxobutrate-a- 
phenyl hydrazone (I) was adopted. A solu¬ 
tion of, 2-3 g. (0-03 mol.) of sodium nitrite in 
Sml. oi water ws ^dod slQwl^r fellow 
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Table I 

Elemental analyses (% ) 

Products - 

formed M.P.* Colour Carbon Hydrogen Nitrogen 

(mol. formula) -——-- 

F C F C F C 


Aniline 


C 21 H 10 O 6 N 3 

140° 

Yellow 

06 

63*2 

63-3 

4-5 4-4 

Il-O 

11-1 

£?-Nitroaniline 


C2o1‘1i(»C7N3 

205° 

Yellow 

65 

56-5 

56-6 

3-6 3-7 

13-1 

13-2 

w-Nitroaniline 


CO 0 H 1 CO 7 N 3 

208° 

Pale yellow 

80 

56-4 

56-6 

3-4 3-7 

13*0 

13-2 

^-Nitroaniline 


CsollitiCrNa 

220 ° 

Yellow 

70 

56-5 

56*0 

3-6 3-7 

13-0 

12-2 

^-Toludine 


CaiHiflOsNs 

140° 

Red 

40 

63-9 

G4-1 

4-8 4-8 

10-8 

10-7 

^'Amino benzene- 
sulfonamide 


C 01 H 00 O 7 N 4 S 

125° 

Light green 

60 

53-1 

53-3 

4-2 4-2 

11-9 

11-S 

* All melting points are uncorrccted. 

F*= Found 

; C««Calcu 

lated. 







Melting points and analytical data of the' 
hydrazones prepared are listed in Table. I. 

The authors are thankful to Professor R. A. 
Srivastava for providing the necessary 
facilities. 

Chemical Laboratories, R. K. Saksena. 

D.A.V. College, S. D. Verma. 

Kanpur, December 4, 1969. 

1. Wiley and Jarboe, /. Am, Chern, Soc.^ 1955, 77, 

403. 

2. Bnlow and Neber, Ber,, 1908, 45, 3732. 

3. Goldberg and Kelly, /. Chan, Soc,, 1948, p. 1919. 

4. Chattway and Ashworth, Ihid.^ 1933, p. 475. 

A SYNTFIESIS OF CAPPARAPIDIOL 

As a part of our investigations towards the 
syntheses of terpenoids through />'-keto- 
sulpho’xide as the key intermediate, we repoi't in 
the present communication a synthesis of 
structure (I) assigned to capparapidiol, a 
sesquiterpene diol isolated^ from ‘capparap’ oil. 


surface of a cold, well-stirred solution of 
3*1 g. (0-03 mol.) of aniline in 8 ml. of con¬ 
centrated hydrochloric acid. The temperature 
of the solution was kept at 0-5° C. during addi¬ 
tion. After ten minutes the solution was made 
alkaline to congo red by the addition of sodium 
acetate solution. The diazonium solution was 
added drop by drop with stirring to a cold 
solution of 9*1 g. (0-03 mol.) of phthalmido 
acetoaicetic ester, 8-2 g. (0-lmol.) of sodium 
acetate, 50 ml. of water and 250 ml. of acetone. 
The temperature was maintained below 10° 
during the addition. The mixture was stirred 
for a further thirty minutes at room tempera¬ 
ture, then 100 ml. of water was added before 
the yellow solid was filtered. The yield of 
the solid obtained was found to be 8-0 g. 
(66%) and the melting point 140° C. The solid 
VciB-y be recryst^Ufeed by ethyl ^icetate. 



C'V) R, h^c-ch 

Methyl 5,5-ethylenedioxy-hexanoate (II) was 
prepared by i^^thyl 5 -g? 5 Q- 



✓\A 

\n—CH a-CO—CHj—CO-CiIIj 

\/\/^ 

II 

O 


Amines 
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hexanoate-' with ethylene glycol in 50% yield 


ib.p. 105-107V7-8 mm.)- Reaction of (II) 
with methylsulphinyl carbanion-i afforded 
.>-ketcsuIphoxide (HI) a thick oil (b.p. 
i 45 - 155 =/ 0 - 5 -l mm. , 1705, 1040 cm 

Alkylation'* of (III) with isoprene bromide in 
DillF and NaH followed by reductive cleavage’^* 
of siilpiioxide group with A1 (amalgam) in 
10^^ aq. THF furnished ketal-ketone (IV) in 
40^r yield (b.p. 166-168710-13 mm. , 

1715, 1060, 1040 cm.-7. Grignard reaction on 
(V) with methylmagnesium iodide secured 
the corresponding ketal alcohol (VI) in 63% 
yield (b.p. 150 - 1 52°/5-6 mm. 3425, 1110, 

1060-1040 cm.-7. Deketalisation* of ketal 
alcohol with aqueous acetone and PTS furnished 
keto alcohol (VII) S425, 1705, 1100 cm.-'^). 

Finally, compound (VII) was submitted to the 
excess of vinyl magnesium bromide in THF to 
give the diol (1) which showed comparable 
I.R. spectrum with that reported for cappara- 
pidiol.t 

VTierever necessary the intermediates were 
chromatographed, fractionated under vacuum 
and then characterised by analytical and 
infrared spectral data. A full account of the. 
paper will be published elsewhere when more 
compounds along these lines would be 
synthesised. 

One of the authors (R. C. A.) is thankful 
to CSIR for the aw'ard of a Junior Research 
Fellowship. 

Department of Chemistry, O. P. Vig. 

Panjab University, R. C. Anand. 

Chandigarh-14, K. L. Matta. 

December 19, 1969. 
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'SYNTHESIS OF HYDRINDENE 
DERIVATIVES 

Phexyl acetyd chloride was condensed with, 
Hydrindene in presence of anhydrous alu¬ 
minium chloride in nitrobenzene to form 
g^hydrindyl benzyl ketone, m.p. Ill®, yielc[ 


Current 
Science 

47%. The ketone on oxidation with SeO^ 
gave the corresponding a-diketone, m.p. 101°, 
yield 60%, which on. treatment with alkaline 
HoOo gave hydrindene-5-carboxylic acid. 

The diketone smoothly condensed with 
dibenzyl ketone in alcoholic KOH to form the 
cyclopentadienone derivative (I), m.p. 231°, yield 
94%. The compound (I) is a very reactive 
diene and undergoes normal Diels-Alder 
reaction with (a) maleic anhydride to form (II), 
m.p. 217% yield 60%, (b) with diphenyl 

acetylene to form (III), m.p. 305°, yield 80%, 
(c) with benzyne to form (IV), m.p. 175% 
yield 70%, and (d) with acenaphthylene at 
•high temperature to form (V), m.p. 148% yield 
60%. 


Ph 

1 


Ph 

yco, 

Ph/\A 

1 

j 

>' 

Ph^x/^coy^ 

1 

1 

Ph 


1 

Ph 

I 


ir 

Ph 

j 


Ph 

X/N 

^-Ph 

x/\/v 

Ph/X// 

1 

~Ph 

1 

Ph 


1 

Ph 

Ill 

Ph 

( 

IV 

N/\ y V 



\ y 
y \ 

Pir \/ 

\ y 


Ph 

V 

where R — 5-Hydrindyl. 

Microanalyses were done in Alfred Bernhardt’s 
laboratory, W. Germany. Melting points are 
not corrected. 

Organic Chem. Lab., A. J. Bhattacharjee, 
University of Burdwan, S. N. ManIdal. 

West Bengal (India), December 26, 1969, 
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ON ///-SYLVESTRENE 

With a view to clarifying the contradictions 
with respect to Baeyer’s carvestrene which is 
arbitrarily considered as 771-mentha-l (2), 8 (9)- 
diene'^' and also assumed to be dl-sylvestrene/’- ' 
we examined the 777-menthadienes generated 
from carvestrene dihydrochloride by reaction' 
with aniline. On subjecting the hydrocarbon 
mixture to precise fractionation, a cut : b.p. 
74-85V20mm., 1-4774, 0-8314 and 

yielding a tetrabromide, CioHicBr^, m.p. 123-5^, 
^ 0° (CHCLp c 2), was obtained. 
Debromination of the tetrabromide with zinc 
dust in alcohol-ether medium,-' afforded a 
pure (glc) hydrocarbon which conformed to- 
the formula b.p. 170-171V736 mm., 

725*^ 1-4734, (a) 5 '^=!= 0° (CHCL{, c2) and refused 
to exhibit any colouration in Wallach’s test.<’ 
N.m.r. spectroscopy revealed that the above 
hydrocarbon and tetrabromide were respectively 
m-mentha-l(6), 8(9)-di e n e and 1, 6, 8, 9- 
tetrabromo-m-menthane; moreover, their i.r. 
and n.m.r. spectra were almost superimposable 
on the corresponding spectra of d-sylvestrene 
and its tetrabromide.' Thus, the identity of 
the hydrocarbon is firmly established as dl- 
sylvestrene. Carvestrene, if it were dl-sylves- 
trene, must be dl-m-mentha-l (6), 8 (9) -diene. 
Despite the synthesis of dl-m-mentha-l(2), 
(9)-diene,® the structure of Baeyer’s carves.- 
trene is. an open question. 

Support to one of us (N. V. M.) from a CSIH 
(New Delhi) Junior Research Fellowship is 
gratefully acknowledged. 

Dept, of Chemistry, N. V. Muraleedharan. 

Christian Medical J. Verghese. 

College, 

Vellore, December 30, 1969. 
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CHANGES IN ADENOSINE 
TRIPHOSPHATE CONTENT IN LIVER 
IN RATS FOLLOWING 
PHENYLHYDRAZINE AND ^GCAh’ 
ADMINISTRATION 

The e:ffect of phenylhydrazine and its related 
compounds such as phenylhydrazone and 
acetyl phenylhydrazine on the enzymic oxida¬ 
tion of succinate and ubiquinone levels in 
liver mitochondria has been earlier reported.* - 
In a previous communication, Nath and 
aissociatesi-* have shown the effect of phenyl¬ 
hydrazine m vitro toward the enhancement of 
mitochondrial ATPase activity. In a recent 
article,*^ the authors have reported that the 
administration of phenylhydrazine results in a 
pronounced variation of the P/O ratio in rat- 
liver mitochondria with a concomitant rise in 
adenosine triphosphatase. 

Earlier investigations^' in this laboratory have 
indicated that the hydrolysate of the condensa¬ 
tion product of gliucdse and acetoacetlate (GCAh), 
a biological reducing compound,*^ plays some 
role in the regeneration of hepatic cells, damaged 
by phenylhydrazine. Further, it has been 
demonstrated that the hydrolyzed product of 
glucose cycloacetoacetate exhibits a diminish¬ 
ing effect on the phenylhydrazine-enhanced 
ATPase, and also restores, in part, the mito¬ 
chondrial efficiency to carry on oxidative 
phosphorylation.In view of these findings it 
was considered of interest to investigate the 
effect of administration of phenylhydrazine 
and GCAh on adenosine triphosphate content 
in the liver of rats. 

Albino rata (180^200 g.), maintained on a 
stock laboratory diet and drinking water 
provided ad libitum, were divided into four 
groups as follows : (I) normal control rats, 

(II) GCAh-administered rats (80mg./kg.), 

(III) phenylhydrazine-administered rats 
(80mg./kg.), and (IV) phenylhydrazine- 
administered rats treated with GCAh. Prior 
to injecting phenylhydrazine to the animals of 
IV group, GCAh was subcutaneously adminis¬ 
tered for two consecutive days and continued 
thereafter. On the 8th day after phenyl¬ 
hydrazine administration the animals were 
sacrificed by decapitation and the livers were 
excised and weighed. Liver adenosine tri¬ 
phosphate was assayed by the hexokinase 
method.'^ The solution phenylhydrazine was 
prepared according to the procedure of 
Chanutin et al.a The preparation of QOAh 
has been (Jescribe^ hetox^A 
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Experimental data for ATP content in the 
liver of rats administered with phenylhydrazine 
and GCAh are presented in Table I. The 

Table I 

Hepatic adenosine triphosphate in phenyl- 
hydrazine and GCAh injected rats 


Condition 


d 


a; 





i) 

3 

sS •- 



£3 0) 

0 O 

id ^ 


I 

Normal 

4 

3-697 

(±0-058) 

1473 
(± 87) 

* * 

II 

GCAh 

4 

3-704 

(±0-063) 

1479 
(± 59) 

< 1 

III 

Phenyl hydra¬ 
zine 

4 

3-679 

(±0-066) 

634 
(± 44) 

57 

IV 

Phenylhydia' 
zine fins 
GCAh 

4 

3-693 

(±0-052) 

1149 
(± (52) 

22 


GCAh, glucose cycloacetoacetate hydrolyzate. 
Values refer to the means, with standard deviations 
included in parentheses. 


results in the table show that there is a 
marked depletion of adenosine triphosphate in 
the liver of rats administered with phenyl¬ 
hydrazine. The data further reveal that the 
values obtained with the liver of phenyl¬ 
hydrazine-administered rats treated with, 
glucose cycloacetoacetate hydrolyzate is near 
about to normal controls. GCAh, however, 
is ineffective on the ATP content of normal 
rat-liver. 

Our previous study^ of the effect of phenyl¬ 
hydrazine on rat-liver mitochondria suggests, 
a decrease of the P/0 ratios, sluggish respi¬ 
ration and an increase in ATPase activity. In 
all likelihood, the diminution in liver ATP 
levels in phenylhydrazine-administered rats 
might have been due to differences in oxidative 
phosphorylation in the liver mitochondria as 
noted in our earlier investigations. The effect 
of GCAh on adenosine triphosphate in the 
liver of phenylhydrazine-administered rats may 
be explained as due to its as yet unknown 
influence against phenylhydrazine on the mito¬ 
chondrial oxidative phosphorylation efficiency. 

The authors are thankful to the Council of 
Scientific and Industrial Research, New Delhi, 
for a grant. 

Dept, of Biochemistry, T. G. Reddi. 

University of Nagpur, M. C. Nath, 

Nagpur, January i, 1970. ; 
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RELATION BETWEEN FRACTURE 
TRACES AND DRAINAGE LINES 

Fracture traces have been defined as the 
small-scale linear features that have less than 
one mile of continuous expression as viewed 
on aerial photographs. Nearly all workers^-- 
in this field have considered the fracture traces 
as the surface expression of joints or zones 
■of joint concentration. The study here is tO' 
find out if any relation exists between .fracture 
traces and the first-order drainage lines. The 
area under study lies, between latitudes 
21“ 50' and 22° 0' N. and longitudes 85" 27' 
and 85° 30' E. in Sheet No. 73 G/5, in the 
Keonjhar District, Orissa. Basal sandstone 
horizon of the Iron Ore Series' of the Prc'carn- 
brian formations covers the whole area. Frac¬ 
ture traces seem to be entirely confined to the 
Sandstone horizon only, while large-scale 
fracture patterns and lineaments are observed 
in the neighbouring areas. Physiograi>hically 
this forms part of a dissected erosion surface 
(2,200' to 2,000 feet above M.S.L.) and the 
hilly tracts are fully covered with thick 
vegetation. 

Aerial photographs on a scale two inches to 
a mile of the Iron Ore Region of Bihar and 
Orissa are being studied for the geomorphology 
of the region and the orientation.s of the 
fracture traces in this, limited area have been 
obtained during this study. Necessary precau¬ 
tions have been taken to reduce the errors 
caused by radial distortion and relief dis¬ 
placement while taking the data from aerial 
photographs. The directions of fracture traces) 
are measured and their frequency is obtained 
in each range of 10 degrees from due north. 
/The directions of each of the first-order 
drainage lines, taken from toposheet and 
modified by a study on aerial photographs, 
where necessary, arc measured and the frequen-^ 
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Experimental data for ATP content in the 
liver of rats administered with phenylhydrazine 
and GCAh are presented in Table I. The 


Table I 

Hepatic adenosine triphosphate in phenyl¬ 
hydrazine and GCAh injected rats 



I Normal .. 4 3*697 1473 

(±0*0o8) (± 67} 

II GCAh ..4 3*704 1479 <1 

(±0*063) (± 59) 

III Phenyl hydra- 4 3*679 634 57 

zine (±0*066} (± 44) 

IV Phenylhydra* 4 3*693 1149 22 

zine plus (±0*052} (± 62} 

GCAh 

GCAh, glucose cycloacetoacetate hydrolyzate. 

Values refer to the means, with standard deviations 

included in parentheses. 

results in the table show that there is a 
marked depletion of adenosine triphosphate in 
the liver of rats administered with phenyl¬ 
hydrazine. The data further reveal that the 
values obtained with the liver of phenyl- 
hydrazine-administered rats treated with 
glucose cycloacetoacetate hydrolyzate is near 
about to normal controls. GCAh, however, 
is ineffective on the ATP content of normal 
rat-liver. 

Our previous study^ of the effect of phenyl¬ 
hydrazine on rat-liver mitochondria suggests 
a decrease of the P/0 ratios, sluggish respi¬ 
ration and an increase in ATPase activity. In 
all likelihood, the diminution in liver ATP 
levels in phenylhydrazine-administered rats 
might have been due to differences in oxidative 
phosphorylation in the liver mitochondria as 
noted in our earlier investigations. The effect 
of GCAh on adenosine triphosphate in the 
liver of phenylhydrazine-administered rats may 
be explained as due to its as. yet unknown 
influence against phenylhydrazine on the mito¬ 
chondrial oxidative phosphorylation efficiency. 

The authors are thankful to the Council of 
Scientific and Industrial Research, New Delhi, 
for a grant. 

Dept, of Biochemistry, T. G. Reddi. 

University of Nagpur, M. C, Nath, 

Nagpur, January 1, 1970. 
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RELATION BETWEEN FRACTURE 
TRACES AND DRAINAGE LINES 

Fracture traces have been defined as, the 
small-scale linear features that have less than 
one mile of continuous expression as viewed 
on aerial photographs. Nearly all workers^’- 
in this field have considered the fracture traces, 
as the s.urface expression of joints or zones 
of joint concentration. The study here is to 
find out if any relation exists between fracture 
traces and the first-order drainage lines. The 
area under study lies between latitudes 
21 50' and 22° 0' N. and longitudes 85° 27' 
and 85° 30' E. in Sheet No. 73 G/5, in the 
Keonjhar District, Orissa. Basal sandstone 
horizon of the Iron Ore Series of the Precam- 
brian formations covers the whole area. Frac¬ 
ture traces seem to be entirely confined to the 
Sandstone horizon only, while large-scale 
fracture patterns and lineaments are observed 
in the neighbouring areas. Physiographically 
this forms part of a dissected erosion surface 
(2,200' to 2,000 feet above M.S.L.) and the 
hilly tracts are fully covered with thick 
vegetation. 

Aerial photographs on a scale two inches to 
a mile of the Iron Ore Region of Bihar and 
Orissa are being studied for the geomorphology 
of the region and the orientations of the 
fracture traces in this limited area have been 
obtained during this study. Necessary precau¬ 
tions have been taken to reduce the errors 
caused by radial distortion and relief dis¬ 
placement while taking the data from aerial 
photographs. The directions of fracture traces 
are measured and their frequency is obtained 
in each range of 10 degrees from due north. 
(The directions of each of the first-order 
drainage lines, taken from toposheet and 
modified by a study on aerial photographs, 
where nec^sgary, are measured the frequep*^ 
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Experimental data for ATP content in the* 
liver of rats administered with phenylhydrazine 
and GCAh are presented in Table 1. The 


Table I 

Hepatic adenosine triphosphate in phenyU 
hydrazine and GCAh injected rats 
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Condition 

•S ^ tn 

a — w 

o 

it 

D • 

£03 (U ^ 
cc (JuT 

di o 



6 ^ ^ 

H 

< 


I 

Normal 

. 4 3-697 

(±0-058) 

1473 
(± 67) 

•• 

II 

GCAh 

, 4 3-704 

(±0-063) 

1479 
(± 59) 

< 1 

III 

Pheny] hydra- 
zine 

4 3-679 

(±0-065) 

634 
(± 44) 

57 

IV 

Phenylhydia' 
zine plus 

4 3-693 

(±0-052) 

1149 
(± 62 ) 

22 


GCAh 

GCAh, glucose cycloacetoacetate hydrolyzate. 

Values refer to the means, with standard deviations 

included in parentheses. 

results in the table show that there is a 
marked depletion of adenosine triphosphate in 
the liver of rats administered with phenyl¬ 
hydrazine, The data further reveal that the 
values obtained with the liver of phenyl- 
hydrazine-administered rats treated with 
glucose cycloacetoacetate hydrolyzate is near 
about to normal controls. GCAh, however, 
is ineffective on the ATP content of normal 
rat-liver. 

Our previous study^ of the effect of phenyl¬ 
hydrazine on rat-liver mitochondria suggests; 
a decrease of the P/0 ratios, sluggish respi¬ 
ration and an increase in ATPase activity. In 
all likelihood, the diminution in liver ATP 
levels in phenylhydrazine-administered rats 
might have been due to differences in oxidative 
phosphorylation in the liver mitochondria as 
noted in our earlier investigations. The effect 
of GCAh on adenosine triphosphate in the 
liver of phenylhydrazine-administered rats may 
be explained as due to its as yet unknown 
influence against phenylhydrazine on the mito¬ 
chondrial oxidative phosphorylation efficiency. 

The authors are thankful to the Council of 
Scientific and Industrial ^Research, New Delhi, 
for a grant. 

Dept, of Biochemistry, T. G. Reddi. 

University of Nagpur, M. C, Natij, 

January 1, 1970. ; 
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RELATION BETWEEN FRACTURE 
TRACES AND DRAINAGE LINES 

Fracture traces have been defined as the 
small-scale linear features that have less than 
one mile of continuous expression as viewed 
on aerial photographs. Nearly all workers^’- 
in this field have considered the fracture traces 
as the surface expression of joints or zones 
•of joint concentration. The study here is tO' 
find out if any relation exists between fracture 
traces and the first-order drainage lines. The 
area under study lies, between latitudes 
21° 50' and 22° 0' N. and longitudes 85° 27' 
and 85° 30' E. in Sheet No. 73 G/5, in the 
Keonjhar District, Orissa. Basal sandstone 
horizon of the Iron Ore Series of the Precam- 
brian formations covers the whole area. Frac¬ 
ture traces seem to be entirely confined to the 
Sandstone horizon only, while large-scale 
fracture patterns and lineaments are observed 
in the neighbouring areas. Physiographic ally 
this forms part of a dissected erosion surface 
(2,200 to 2,000 feet above M.S.L.) and the 
hilly tracts are fully covered with thick 
vegetation. 

Aerial photographs on a scale two inches to 
a mile of the Iron Ore Region of Bihar and 
Orissa are being studied for the geomorphology 
of the region and the orientations of the 
fracture traces in this limited area have been 
obtained during this study. Necessary precau¬ 
tions have been taken to reduce the errors 
caused by radial distortion and relief dis¬ 
placement while taking the data from aerial 
photographs. The directions of fracture traces; 
are measured and their frequency is obtained 
in each range of 10 degrees from due north. 
/The directions of each of thei first-order 
drainage lines, taken from toposheet and 
modified by a study on aerial photographs, 
where necessary, are measured a^d th^ frequeh-^ 
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.es in each of the same ranges are obtained, 
he data are tabulated in Table I. From the 
Table I 

lo. 

Range of 
direction 
in degree 
from N. 

Frequency 

of 

fracture 

traces 

Frequency of 
first order 
drainage 
lines 

1 

01-10 

31 

11 

> 

11-20 

49 

11 

3 

21-30 

30 

13 

i 

31-40 

23 

11 

5 

41-50 

28 

11 


51-60 

13 

11 

7 

61-70 

20 

15 

S 

71-80 

7 

7 

9 

81-20 

10 

7 

3 

91 100 

16 

8 

1 

101 110 

15 

7 

2 

111-120 

14 

8 

3 

121-130 

9 

6 

i 

]31-140 

9 

9 

5 

141-150 

21 

10 

C 

151-lGO 

28 

17 

7 

J (il-170 

25 

12 ^ 

8 

171-180 

17 

12 
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ata presented in the table, a chi-square test 
j performed to see whether the populations! 
orresponding to both the phenomena are the 
aime. The calculated value of the statistic 
- is 16*3745 which is less than the table 
alue at 1% level of significance under 17 df. 
Vc may thus consider that both the pheno- 
lena follow the same distribution and that 
he probability of the frequencies of fracture 
races and drainage lines in any given range 
3 the same. This; indicates that there is a 
lear relation between the two phenomena, 
t may be said that the present drainage lines- 
ire controlled by the fracture traces. 

Trainer and Ellison^ suggest that structure 
.nd lithology control the formation of fracture 
races. Lithology is considered to have an 
ifCective control more on the abundance and 
ength of fracture traces than on their trends, 
jattman*^ comparing the results obtained 
rom the field observations and those from the 
photographs suggests that there is a significant- 
parallelism between the fracture traces and the 
)ed rock joints. Judson and Andrews,•> from a 
tudy of a driftless area have shown that there 
s a marked coincidence in the strike of the 
tream valleys,, including those small ones 
lOntaining the first-order drainage lines of the 
lopes of hill ranges, and the joint pattern, 
■fence, it is very likely that the stream valley .d 
lere, which are only results of erosion by the 
IrainagCi in those directions, are essentially 
controlled by joints in this area as well. 


The importance of this study is; to indicate 
how one can arrive at the trends of certain 
structural elements even when the area is 
thickly covered with vegetation and is 
inaccessible. 

Thanks- are due to the Ministry of Defence 
for permission to study the aerial photographs 
in, the Survey of India Offices and to Dr. Y. R. 
Sarma for kindly suggesting the method of 
statistical analysis of the data obtained. The 
financial assistance of the Council of Scientific 
and Industrial Research to one of the authors 
(K. L. V. R.) ia thankfully acknowledged. 
Geology Department, K. L. V. Ramana Rao. 

Andhra University, R. Vaidyanadhan. 

Waltair, December 19, 1969. 
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TWIN INVESTIGATION IN LEPROSY 
IN WEST BENGAL 

There is some evidence that genetic factors 
might influence susceptibility and cause of 
leprosy. The blood groups seem to have some 
influence’’ and besides', family data seem to 
point to some family correlation of the type 
of leprosy. Flowever, due to the high correla¬ 
tion of genetic and environmental factors, 
family investigation will not allow any definite 
conclusion as to the possible influence of here¬ 
dity as a family correlation could also be 
explained by higiher risk of infection. 

Here, the twin method offers unique possi¬ 
bilities for research. Monozygotic and Di¬ 
zygotic twins are generally living under the same 
conditions in their families. If Mz twins who 
•are identical genetically, would show higher 
concordance in incidence and type of leprosy 
than Dz twins., this would be a strong argu¬ 
ment in favour of genetical factors. If, on the 
other band, not all Mz twins could be concordant 
as to leprosy, an analysis of discordant M.i 
twins would offer a unique chance of analysing 
the environmental conditions which influence 
differences in Mz twins. The well-known twin 
investigations on Tuberculosis- could serve as 
a guide for possible points of view. 

A research programme was thus undertaken 
jointly by the Indian Statistical Institute, 
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Experimental data for ATP content in the 
liver of rats administered with phenylhydrazine 
and GCAh are presented in Table I. The 

Table I 

Hepatic adenosine triphosphate in phenyU 
hydrazine and GCAh injected rats 


Condition 



< 





I 

Normal 

4 

3-697 
(±0-058) 

1473 
(± 67) 

-- 

II 

GCAh 

4 

3-704 

(±0.063) 

1479 
(± 59) 

< 1 

III 

Phenylhydra¬ 

zine 

4 

3-679 

(±0-065} 

634 

(± 44) 

57 

IV 

Phenylhydra¬ 
zine pins 
GCAh 

4 

3-693 
(±0-052) 

1149 
(± 62) 

22 


GCAh, glucose cycloacetoacetate hydrolyzate. 
Values refer to the means, with standard deviations 
included in parentheses. 


results in the table show that there is a 
marked depletion of adenosine triphosphate in 
the liver of rats administered with phenyl¬ 
hydrazine. The data further reveal that the 
values obtained with the liver of phenyl- 
hydrazine-administered rats treated with, 
glucose cycloacetoacetate hydrolyzate is near 
about to normal controls. GCAh, however, 
is ineffective on the ATP content of normal 
rat-liver. 

Our previous study^ of the effect of phenyl¬ 
hydrazine on rat-liver mitochondria suggests 
a decrease of the P/O ratios, sluggish respi¬ 
ration and an increase in ATPase activity. In 
all likelihood, the diminution in liver ATP 
levels in phenylhydrazine-administered rats 
might have been due to differences in oxidative 
phosphorylation in the liver mitochondria as 
noted in our earlier investigations. The effect 
of GCAh on adenosine triphosphate in the 
liver of phenylhydrazine-administered rats may 
be explained as due to its as. yet unknown 
influence against phenylhydrazine on the mito¬ 
chondrial oxidative phosphorylation efficiency. 

The authors are thankful to the Council of 
Scientific and Industrial Research, New Delhi, 
for a grant. 

Dept, of Biochemistry, T. G. Reddi. 

University of Nagpur, M. C. Nath, 

N.agpur, January l, 1970 . 
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RELATION BETWEEN FRACTURE 
TRACES AND DRAINAGE LINES 

Fracture traces have been defined as the 
small-scale linear features that have less than 
one mile of continuous expression as viewed 
on aerial photographs. Nearly all workers^’- 
in this field have considered the fracture traces 
as the surface expression of joints or zones 
•of joint concentration. The study here is to 
find out if any relation exists between fracture-' 
traces and the first-order drainage lines. The 
area under study lies between Jatitudes 
21° 50' and 22° 0' N. and longitudes 85° 27' 
and 85° 30' E. in Sheet No. 73 G/5, in the 
Keonjhar District, Orissa. Basal sandstone 
•horizon of the Iron Ore Series of the Precam- 
brian formations covers the whole area. Frac¬ 
ture traces seem to be entirely confined to the 
Sandstone horizon only, while large-scale 
fracture patterns and lineaments are observed 
in the neighbouring areas. Physiographically 
this forms part of a dissected erosion, surface 
(2,200 to 2,000 feet above M.S.L.) and the 
hilly tracts are fully covered with thick 
vegetation. 

Aerial photographs on a scale two inches to 
a mile of the Iron Ore Region of Bihar and 
Orissa are being studied for the geomorphology 
of the region and the orientations of the 
fracture traces in this, limited area* have been 
obtained during this study. Necessary precau¬ 
tions have been taken to reduce the errors 
caused by radial distortion and relief dis¬ 
placement while taking the data from aerial 
photographs. The directions of fracture traces) 
measured and their frequency is obtained 
in each range of 10 degrees from due north. 
(The directions of each of the first-order 
drainage lines, taken from toposheet and 
modified by a study on aerial photographs, 
where necessary, are measured and the pequm. 
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Experimental data for ATP content in the 
liver of rats administered with phenylhydrazine 
and GCAh are presented in Table I. The 

Table I 

Hepatic adenosine triphosphate in phenyl¬ 
hydrazine and GCAh injected rats 


Condition 


bC a> 


' ^ CD 




6 

0 ^ 

^ do 
<J 

fL 

1 

Normal 

. 4 

3-697 

(±0-058) 

1473 
(± 67) 

•• 

II 

GCAh 

4 

3-704 

(±0-063) 

U79 
(± 59) 

< 1 

III 

Phenyl hydra¬ 
zine 

4 

3-679 

(±0-065) 

634 

(± 44) 

57 

IV 

Phenylhydra¬ 
zine fins 
GCAh 

4 

3-693 
(±0-052) 

1149 
(± 62) 

22 


GCAh, glucose cycloacetoacetate hydrolyzate. 
Values refer to the means, with standard deviations 
irxiuded in parentheses. 


results in the table show that there is a 
marked depletion of adenosine triphosphate in 
the liver of rats administered with phenyl¬ 
hydrazine. The data further reveal that the 
values obtained with the liver of phenyl¬ 
hydrazine-administered rats treated with, 
glucose cycloacetoacetate hydrolyzate is near 
about to normal controls. GCAh, however, 
is ineffective on the ATP content of normal 
rat-liver. 

Our previous study^ of the effect of phenyl¬ 
hydrazine on rat-liver mitochondria suggests 
a decrease of the P/0 ratios, sluggish respi¬ 
ration and an increase in ATPase activity. In 
all likelihood, the diminution in liver ATP 
levels in phenylhydrazine-administered rats 
might have been due to differences in oxidative 
phosphorylation in the liver mitochondria as 
noted in our earlier investigations. The effect 
of GCAh on adenosine triphosphate in the 
liver of phenylhydrazine-administered rats may 
be explained as due to its as. yet unknown 
influence against phenylhydrazine on the mito¬ 
chondrial oxidative phosphorylation efficiency. 

The authors are thankful to the Council of 
Scientific and Industrial Research, New Delhi, 
for a grant. 

Bept. of Biochemistry, T, G. Reddi. 

University of Nagpur, M. C, Natij, 

Nagp^, January 1 , 1970. 
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RELATION BETWEEN FRACTURE 
TRACES AND DRAINAGE LINES 

Fracture traces have been defined as the 
small-scale linear features that have less than 
one mile of continuous expression as viewed 
on aerial photographs. Nearly all workers^’- 
in this field have considered the fracture traces 
as the surface expression of joints or zones 
■of joint concentration. The study here is tO' 
find out if any relation exists between fracture 
traces and the first-order drainage lines. The 
area under study lies, between latitudes 
21“ 50' and 22® 0' N. and longitudes 85® 27' 
and 85® 30' E. in Sheet No. 73 G/5, in the 
Keonjhar District, Orissa. Basal sandstone 
horizon of the Iron Ore Series of the Precam- 
brian formations covers the whole area. Frac¬ 
ture traces seem to be entirely confined to the 
Sandstone horizon only, while large-scale 
fracture patterns and lineaments are observed 
in the neighbouring areas. Physiographically 
this forms part of a dissected erosion surface 
(2,200' to 2,000 feet above M.S.L.) and the. 
hiUy tracts are fully covered with thick 
vegetation. 

Aerial photographs on a scale two inchea to* 
a mile of the Iron Ore Region of Bihar and 
Orissa are being studied for the geomorphology 
of the region and the orientations of the 
fracture traces in this, limited area have been 
obtained during this study. Necessary precau¬ 
tions have been taken to reduce the errors 
caused by radial distortion and relief dis¬ 
placement while taking the data from aerial 
photo'graphs. The directions of fracture traces 
are measured and their frequency is obtained 
in each range of 10 degrees from due north. 
iThe directions of each of thei first-order 
drainage lines, taken from toposheet and 
modified by a study on aerial photographs, 
where necessary, are measured the frequen-*? 
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cies in each of the same ranges are obtained. 
The data are tabulated in Table I. From the 
Table I 


s. 

No. 

Range of 
direction 
in degree 
from N. 

Frequency 

of 

fracture 

traces 

Frequency of 
first order 
drainage 
lines 

1 

01-10 

31 

11 

2 

11-20 

49 

11 

3 

21-30 

30 

13 

4 

31-40 

23 

11 

5 

41-50 

28 

11 

6 

51-60 

13 

11 

7 

61-70 

20 

15 

8 

71-80 

7 

7 

9 

81-20 

10 

7 

10 

91 100 

IG 

8 

11 

101 110 

15 

7 

12 

111-120 

14 

8 

13 

121-130 

9 

6 

14 

]31-140 

9 

9 

15 

141-150 

21 

10 

IG 

151-lGO 

28 

17 

17 

) 01-170 

25 

12 ' 

18 

171-180 

17 

12 
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data presented in the table, a chi-square test 
is performed to see whether the populationsi 
corresponding to both the phenomena are the 
saime. The calculated value of the statistic 
X- is 16-3745 which is less than the table 
value at 1% level of significance under 17 df. 
We may thus consider that both the pheno¬ 
mena follow the same distribution and that 
the probability of the frequencies of fracture 
traces and drainage lines in any given range 
is the same. This, indicates that there is a 
clear relation between the two phenomena. 
It may be said that the present drainage lines 
are controlled by the fracture traces. 

Trainer and Ellison-^ suggest that structure 
and lithology control the formation of fracture 
traces. Lithology is considered to have an 
effective control more on the abundance and 
length of fracture traces than on their trends. 
[Lattman-^ comparing the results obtained 
from the field observations and those from the 
photographs suggests that there is a significant- 
parallelism between the fracture traces and the 
bed. rock joints. Judson and Andrews^' from a 
stndy of a driftless area have shown that there 
is a marked coincidence in the strike of the 
stream valleys, including those small ones 
containing the first-order drainage lines of the 
.slopes of hill ranges, and the joint pattern. 
Hence, it is very likely that the stream valleys 
liere, which are only results of erosion by the 
drainage in those directions, are essentially 
controlled by joints in this area as well. 
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The importance of this study isi to indicate 
how one can arrive at the trends of certain 
structural elements even when the area is 
thickly covered with vegetation and is 
inaccessible. 

Thanks, are due to the Ministry of Defence 
for permission to study the aerial photographs 
in,' the Survey of India Offices and to Dr. Y. R. 
Sarma for kindly suggesting the method of 
statistical analysis of the data obtained. The 
financial assistance of the Council of Scientific 
and Industrial Research to one of the authors 
(K. L. V. R.) ia thankfully acknowledged. 
Geology Department, K. L. V. Ramana Rao. 

Andhra University, R. Vaidyanadhan. 

Waltair, December 19, 1969. 
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TWIN INVESTIGATION IN LEPROSY 
IN WEST BENGAL 

There is some evidence that genetic factors 
might influence susceptibility and cause of 
leprosy. The blood groups seem to have some 
influence 1 and besides', family data seem to 
point to some family correlation of the type 
of leprosy. However, due to the high correla¬ 
tion of genetic and environmental factors, 
family investigation will not allow any definite 
conclusion as to the possible influence of here¬ 
dity as a family correlation could also be 
explained by higher risk of infection. 

Here, the twin method offers unique possi¬ 
bilities for research. Monozygotic and Di¬ 
zygotic twins are generally living under the same 
conditions in their families. If Mz twins who 
■are identical genetically, would show higher 
concordance in incidence and type of leprosy 
than Dz twins., this would be a strong argu¬ 
ment in favour of genetical factors. If, on the 
other hand, not all Mz twins could be concordant 
as to leprosy, an analysis of discordant M.i 
twins would offer a unique chance of analysing 
the environmental conditions which influence 
differences in Mz twins. The well-known twin 
investigations on Tuberculosis^ could serve as 
a guide for possible points of view. 

A research programme was thus undertaken 
jointly by the Indian Statistical Institute, 
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Calcutta and University of Heidelberg, West 
Germany, during May 1969. The financial 
assistance came from both sources. The 
investigation was carried out by the author 
during May 1969 to October 1969, in the twoi 
districts of West Bengal, namely, Purulia and 
Bankura with the help of the local leprosy 
experts. 

Our information on leprous twins mainly 
came from the following sources ; 

(a) All the in-patients of the two major 
leprosy hospitals, one in Purulia (The Leprosy 
Mission Home and Hospital) and the other in 
Bankura (Gouripore Leprosy Home) were asked 
as to whether they have twin brothers and 
sisters. 

(b) Besides, all the out-patients’ clinics 
situated in these two districts were visited 
within this period and the patients were asked 
the same question. On the availability of the 
twin information, we personally visited the 
places of residence of all leprous twin pairs. 
In this way, it was possible for us to cover 
several thousands of patients during this period 
of 6 months. The over-all frequency of twins 
among new borns in Indian population is not 
clearly kncwm. It might be inferred that the 
frequency would not be too different from 
that of the other European population (1 in 
80-90 births). 

A total number of fifty leprous twin pairs 
could, thus, be available. We made it sure 
again, that for our study, the twin pair must 
fulfil the following conditions : 

1 . that both the members of the twin pair 
must be living at the time of our survey, 
whether living apart or living together ; 

2 . at least one of them should be affected 
with the disease, any type of leprosy. 

Every twin pair detected in this way was 
personally examined antliropologically and 
clinically by the author with the help of expert 
leprologists. 

The first step of our study started with the 
following : 

1 . anthropometric measurements of the 
twin pair ; 

2 . essential information related to their 
living condition, household, occupation, 
and other sociological factors ; 

8 . blood examination for determining the 
ABO and Rh groups and some very im¬ 
portant biochemical tests and other 
genetical traits. 

4. complete history of the disease, contact, 
and detailed disease characteristics. 


5. Photograplhs:—three to four views'. 

The above study could help us for the diag¬ 
nosis.^ 

Result—When the zygosity of the twin pair 
is established with the help of the above-men¬ 
tioned genetical markers, the concordance and 
discordance rates on the basis of the type, 
incidence and disease characteristics of leprosy 
could be calculated. The following prelimi¬ 
nary findings may throw some light on the 
problem in question : 


Observations 
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1 . 

No. of judged monozygotic pairs 

23 

29 

2 . 

No. of judged dizygotic pairs 

17 

21 

3. 

No. of Mz twin pairs both suffer¬ 
ing from leprosy 

19 

11 

4. 

No. of Dz twin pairs both suffer¬ 
ing from leprosy 

3 

2 

5. 

No. of Mz twin pairs both suffer¬ 
ing from the same type of 
leprosy 

17 

10 

6 . 

No. of Dz twin pairs both suffer¬ 
ing from the same type of leprosy 

1 

2 

7. 

No. cf Mz twin pairs both suffer¬ 
ing from different type of leprosy 

0 

1 


Observations Sex Abs. No. 


1 . 

Mz with same type of disease occur¬ 

MM 

6 


rence in both 

FF 

4 

2 . 

Dz with same type of disease occur¬ 

MM 

1 


rence in both 

MF 

1 

3. 

Mz with one member affected 

MM 

10 



FF 

8 

4. 

Dz with one member affected 

MM 

11 



MF 

6 



FF 

2 

5. 

Mz with different type of disease on 

MM 

1 


both 


The details of the investigation will be 
published elsewhere. 

Reader in Physical M. R. Chakravartti. 

Anthropology, 

Dept, of Anthropology, 

Andhra University, 

Waitair (A.P.), December 24, 1969. 


1. Vogel, F. and Chakravartti, M. R., “ ABO blood 

groups and the type of leprosy in Indian popu¬ 
lation,” Hicmangcmiik^ 1966, 3, 186. 

2. Verschuer, O. V., “Tuberkulose und Krebs bei 

Zwillingen ” Ada Genet., 1956, 6, 103. 

3. Stern, C., Principles of Human Genetics^ Freeman 

and Co., London, 1960. 

4. Mohamed Ali, P. and Ramanujaai, K , “Leprosy in 

twins,” Int. /. Leprosy, 1966, 34, 405. 
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CYTOLOGICAL INVESTIGATIONS IN 

ROSA LESCHENAULTIANA W. & A. 

The basic chromosome number in the genus 
Rosa is seven (x = 7)J’- While a majority 
of the species remain at the diploid level 
(2 n ziz 14) , there are also various degrees of 
polyploid species, such as triploids, tetraploid^i, 
pentaploids, hexaploids and octoploids, occur¬ 
ring in natu 3 :e. It is known that speciation in 
Rosa has been due to auto- as well as allo¬ 
polyploidy.'" 

The present investigation pertains to the 
cytological studies in Rosa leschenaultiana 
W. & A., both, in the regular root tips and in 
the artificially induced callus tissues (obtained 
after ringing the stem by removing the peri¬ 
pheral band of tissues external tO' the xylem). 
The massive callus, which appears after three 
weeks at the upper cut-ends of the stem, and 
the root tips, were fixed, separately, in 1:3 
acetic alcohol for 3-24 hours. Following the 
schedule desicribed earlier,the squashes were 
made using aceto-orcein. 

The normal diploid complement of chromo¬ 
somes in R. leschenaultiana has been found 
to be 14 (Fig. 1). The chromosomes range 
from 1* 5-3*0 microns in length. The karyo¬ 
type analysis revealed (Fig. 1 ct) the presence 


A few cells were also found to contain 16 
(Fig. 2) and 28 (Fig. 3) chromosomes. The 
karyotype analysis of the former indicated the 
occurrence of an additional pair of long 
chromosomes (Fig. 2 a). The occurrence of 
16 chromosomes was found to be more in the 
callus than in the root tip cells ; and none of 
the tetraploid cells was found to occur in the 
normal root tips but only in the callus prepa¬ 
rations, apparently due to wound hormones. 

Besides], a few abnormalities like unequal 
distribution of chromosomes at anaphase 
(Fig. 4) and the formation of chromatid 
bridges (Fig. 5) were found to occur rather 
frequently. 

The aneuploid variations with sixteen 
chro-mosomesl herein reported are to be attri¬ 
buted largely to the mitotic irregularities like 
tihe occurrence of chromosome laggards and 
unequal distribution of chromosomes during 
anaphase. 

Botany Department, R. Sampathkumar. 

Annamalai University, 

Annamalainagar, December 20, 1969. 


1. Erlanson, E. W., New PhyioL, 1938, 37, 72. 

2. Wylie, A. P., Amer. Rose Ann., 1954, 39, 36. 

3. Hurst, C. C., Froe. Roy. Soc. B, 1931, 1C9, 126. 

4. Ayyangar, K. R. and Sampathkumar, R., Curr. Sci.^ 

1967, 36, 470. 
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FIGS. 1-5 


Of (a) 2 pairs of long chromosomes (3 /^) with 
a median primary constriction and a satellite, 
(b) 2 pairs of medium-sized chromosomes 

(2*5 m) withi median consitriction, (c) a pair 
of chromosomes of the same length with sub¬ 
median constriction, and (d) 2 pairs of short 
chromosomes (1*5 with median constriction. 


THE MODE OF GERMINATION OF 
TELIOSPORES OF PUCCINIA 
HETEROSPORA 

The rust fungus Puccinia heterospora Berk, 
and Curt, parasitizes the leaves of different 
species of Sida like *S. vereoniccefoliar S. acuta, 
S. glutinosa and 5^. spinosa. The present note 
deals with the mode of germination of the 
teliospores of this fungus. 

The material was collected from Shivaji Uni¬ 
versity campus, area and Katyayani forest. 
Teliospores were germinated by hanging drop 
method.! Bacterial contamination which 
obstructed the healthy growth of the germ 
tubes was overcome by using 50 Mg. per 100 ml. 
solution of chloramphenicol for s'mearing the 
spores on the slides. 

The teliospores germinated readily within 6 
to 8 hours at room temperature (26 to 28° C.) 
without any resting period and they remained 
viable for more than 10 days. The teliospores 
produced a typical four-celled basidium. Each 
cell of this basidium gave rise to a short 
sterigma w'hich bore a single basidiospore 
(Figsl. 1-3). Basidiospores germinated when 
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still attached to the sterigma or even after 
detachment (Fig. 4). A few two-celled telio- 
spores that were present as characteristic fea¬ 
ture of Puccinia heterospora also germinated 
giving out two germ tubes, one from each cell 
(Fig. 5). Under excess moisture conditions 
prolongation of germ tubes and sterigmata 
occurred. 



5 


Figs. 1-5. Fig. l. Germinating teliospore, x 400. 
Fig. 2. Four-celled basidium \vith short sterigmata, x 400. 
Fig. 3. Four-sterigmate basidium with basidiospores, X 400. 
Fig. 4. Germinating basidiospores, X 600, Fig. 5. Two 
germ tubes from two-celled teliospore, x 150. 

Morphologically the mode of germination of 
the teliospores of this fungus closely resembles 
that of Puccinia purpurea- P. thwitesU,^ 
P. prainiana^ and many other species, of 
Puccinia, Four-celled basidium is very com¬ 
mon within the genus Puccinia with a few 
exceptions like P. pennisetu^ where it is two- 
ceUed. 


The fungus on all the four species of Sida 
mentioned above exhibited the same germi¬ 
nation pattern. 

I aim thankful to Dr. U. K. Kulkarni for 
guidance. 

Department of Botany, S. N. Kotwal. 

Shivaji University, 

Kolhapur (M.S.), December 16, 1969'. 


1. Thirumalachar, M. J. and Pavgi, M. S., lyidian 

jphytopath.^ 1950, 3, 177. 

2. Kulkarni, U. K.. Join'. Univ. Pcoini, Sci. Tech. 

Sect. , 1962, 24, 145. 

3. Payak, M. M., Indian F/iytopat/u^ 19G2, 15, 37. 

4. Kotwal, S. N. and Kulkarni, U. K., Uupablished 

work. 

5. Kulkarni, U. K., Trans. Brit. Mycol. Soc., 1958, 

41 (i), 65. 


CAPNODIASTRUM STYLOSPORUM 
(COOK) PETR., A NEW RECORD 
TO INDIA 

During his visit to the forests of Coorg, Mysore 
State, India, the writer collected a sootymolcl- 
like fungus parasitizing leaves of Trcma orien- 
talis Blume. Microscopic examination of the 
affected leaves revealed the presence of a pycni- 
dial fungus with superficial hyphopodiate 
mycelium and pycnidia with onc-ccllcd brown 
conidia, on the basis of which it was identified 
as a species of the form-genus Ca'pnodiastrwm 
Speg., which is the conidia! state of the asci- 
gerous fungus Rhyiidenglerula. This fungus 
was identified as Capnodiastrum sUjlosporum 
on the basis of comparative studies. Being a 
rare fungus, not so far reported from India, a 
brief description is presented for ready refer¬ 
ence. 


Capnodiastrum stylosporum (Cook) Petr, 
Petrak, F. 1952, Sydowia, 6 : 341. 



fig. 1. A, habit; B, section of the 
C, conidiophores with conidia ; D, conidia. 
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still attached to the sterigma or even ^after 
detachment (Fig. 4). A few two-celled lelio- 
spores that were present as characteristic fea¬ 
ture of Puccinia heterospora also germinated 
giving out two germ tubes, one from each cell 
(Fig. 5). Under excess moisture conditions 
prolongation, of germ tubes and sterigmata 
occurred. 


The fungus on all the four species of Side 
mentioned above exhibited the same germi¬ 
nation pattern. 

I aim thankful to Dr. U. K. Kulkarni for 
guidance. 

Department of Botany, S. N. Kotwal. 

Shivaji University, 

Kolhapur (M.S.), December 16, 1969'. 
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Figs. 1-5. Fig. l. Germinating teliospore, X 400. 
Fig. 2. Four-celled basidium with short sterigmata, X 400. 
Fig. 3. Four-sterigmate basidium with basidiospores, X 400. 
Fig, 4. Germinating basidiospores, X 600, Fig. 5. Two 
germ tabes from two-celled teliospore, x 150. 

Morphologically the mode of germination of 
the teliospores of this fungus closely resembles 
that of Puccinia purpurea,- P. thwitesH,^ 
P. prainiana-^ and many other species of 
Puccinia. Four-celled basidium is very com¬ 
mon within the genus Puccinia with a few 
exceptions like P. penniseti^ where it is two- 
celled. 


1. Thirumalachar, M, J. and Pavgi, M. S., Imiian 
pkytopdth.^ 1950, 3, 177. 

2 Kulkarni, U. K.. Joitr. Univ. Poona, Sci. Tech. 
Sect., 1962, 24, 146. 

3. Payak, M. M., hidian Phytopath,, 1902, 15, 37. 

4 . Kotwal, S. N. and Kulkarni, U. K., Unpublished 

w'ork. 

5. Kulkarni, U. K., Trans. Brit. Mycol. Soc., 1958, 

41 (i), 65. 


CAPNODIASTRXJM STYLOSPORUM 
(COOK) PETR., A NEW RECORD 
TO INDIA 

During his visit to the forests of Coorg, Mysore 
State, India, the writer collected a sootymold- 
like fungus parasitizing leaves of Trcina orien- 
talis Blume. Microscopic examination of the 
affected leaves revealed the presence of a pycni- 
dial fungus with superficial hyphopodiate 
mycelium and pycnidia with one-celled brown 
conidia, on the basis of which it was identified 
as a species of the form-genus Capnodiastrum 
Speg., which is the conidial state of the asci- 
gerous fungus Rhyildenglerula. This fungus 
was identified as Capnodiasirurn stylosporum 
on the basis of comparative studies. Being a 
rare fungus, not so far reported from India, a 
brief description is presented for ready refer¬ 
ence. 


Capnodiastrum ,stylosy)orwn (Cook) Petr. 
Petrak, F. 1952, Sydowia, 6 : 341. 



FIG.^ 1. A, habit; B, section of the pycnidium j 
C, conidiophores with conidia ; D, conidia. 
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Colonies dark brown, isolated, 1-2 mm. in. 
diameter, hypophyllous. Mycelium superficial, 
dark brown, septate, byphopodiate. Hypho- 
podia alternate, 2-celled, dark brown clavate, 
8-10 X 2 jw. Pycnidia superficial with subicu- 
lum, non-ostiolate, dark brown, spherical to 
globose, 80-120 /^ diam. Conidiophores simple, 
cylindrical, in wiall layers,, hyaline, 6-10 At 
long. Conidia dark brown, pyriform, with, 
hyaline oval-shaped guttulum, one-celled, 
28-32 X 12-16/^. 

Habit : Parasitic on the leaves of Trema 

orientalis Blume. collected by Anahosur, K, H., 
at Coorg, India, on 12-2-1967, M.A.C.S. Herb. 
No. 739. No ascigerous stage was. encountered 
in this collection. 

The material of the above fungus is also 
deposited at Herb. Orientalis, New Delhi. 

This is a new generic record to Indian fungi. 
The author records his thanks to Prof. M. N. 
Kamat, for hisi encouragement and guidance, 
and to Dr, K. A. Pirozynski, formerly of 
C.M.I., Kew, for help in the identification of 
the fungus. 

M.A.C.S. Res, Institute, K. H. Anahosur. 
Poona-4 (India), October 21, 1969, 


A NEW SPECIES OF PYRICULARIA 
ON BAJRA 

During regular visits, to the Agronomy Farm, 
College of Agriculture, Jobner, Rajasthan, over 
the past two years, the authors noticed the 
occurrence of a new leaf spot disease of bajra 
(Pennisetum typhoides Stapf. and Hubbard) 
in severe form. Microscopic examination of 
the disease revealed that it is caused by a 
species' of the fungus Pyricularia. 

The fungus was isolated on PDA and 
established in pure culture. The growth on 
PDA and oat meal agar medium is quite pro¬ 
fuse, developing white mycelium which later 
turns greyish-white to black, Sporulation on 
PDA and oat meal was: profuse, and the spores 
formed were of the same shape as but slightly 
longer than those produced naturally on the 
host. 

Pyricularia isolates from bajra, rice, and 
Digitaria marginata were used for pathogeni¬ 
city and crossi-inoculation experiments. The 
disease appeared within three days only on 
inoculated bajra plants and did not infect rice, 
Digitaria marginata, jo war, maize, and other 
grasses. In morphological characters, the 
conidia of bajra isolates are distinctly longer 
and more tapering than those of rice and 


Digitaria marginata isolates, and the conidia of 
rice isolates and Digitaria marginata isolates 
resemble closely (Fig. 1) but do not infect 
each other. As this' Pyricularia differs in 
morphology and is host specific it may be 
designated, a new species, Pyricularia penniscti 
Prasada and Goyal. 



Fig. 1. A, Conidia of Pyricularia penniseti sp. nov. 
B. Conidia of Pyricularia oryzcc, C. Conidia of Di0.- 
taria marginata isolates. 

Pyricularia penniseti Prasada and Goyal 
Sp. Nov. 

Leaf spots elongated or irregular, yellowish- 
brown when young and. becoming dark brown 
or black with age, scattered, greyish-whitei 
centre bordered by deep brown margin, and 
yellow halo, pinpoint to 15 mm. in diameter, 
coalescent, with 2-8 concentric rings giving 
the appearance of zones, bearing conidiophores 
and conidia on both the surfaces. Conidio¬ 
phores in fascicles;, 4-12 in number, loose, 
emerging through stomata, yellowish-brown, 
divergent, straight to variously curved, 2-8- 
septate, with distinct scars, geniculate, bearing 
conidia singly in scorpioid manner, rarely 
branched, sub-obtuse at apex, slightly broader 
at the base, 49-50-150 X 3-60-5*50 a*. Conidia 
hyaline, tricelled, pyriform, narrow towards the 
apex, straight or slightly bent, obtuse to sub- 
obtuse at tip, with a s,mall and distinct hilum 
at the base indicating the point of attachment, 
measuring 18-35-36 •70> in length and 7*35- 
11*10 A* in width (mean 27-50 X 9'-20ju.). 

On leaves of Pennisetum typhoides Stapf. 
and Hubbard, College of Agricultjure, Agro¬ 
nomy Farm, Jobner, Rajasthan, India, August, 
1967, leg. J. P. Goyal. 

Pyricularia penniseti Pras. and Goyal Sp. Nov. 

Foliorum maculae elongatae vel irregulares, 
luteolo-brunneae juniores, senescentes vero 
brunneae vel nigrae, dispersiae, griseoalbae in 
.centro circumdatae marginibus brunneisi et 
corona lutea, ex puncto and 15 mm. diam. 
coalescentes, ann\ilis 2-8 concentricis zonas' 
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similantibus, producenles conidiopiiora 
conidia in utraque. pagina. Conidi(>i)hora I’asri- 
culata, 4-12 numero, laxa, ouicrgcntia pta* 
stomata, luteolo-brunnea, divorgeutia recta vel 
varie curvatai, 2-8 septala, cicatricibus dis- 
tinctis, geniculate, prodiicentia conidia singula 
mode scorpioidco, raro ramose, sub-obtusa ad 
apicem, paulo latiora ad basin, 49-50 150 
3 • 60-5* 50/u. Conidia hyalina, d-cvllularia. 
pyriformia, ad apicem augusta, vcl ])auluni 
ciirvata, obtuse vel sub-obUisa ad apiccin ornata 
hilo distincto ad basin monslranlt' punctuin 
unionis, 18 • 35-36* 70 longa, 7-35 11lata 

(mediet. 27*50 X 9*20 g). 

Typum legit J. P. Goyal in foliis Peuni^eii 
typhoidis Stapf. ct Hubbard, in colU'gio agri- 
culturae, in campo experimcntali, a<i Jolmcr. 
in Rajastihania mense augusto anni 19(57. 'rype 
IMI No. 143518. 

Mebta et al. (1952) had noticed this di.‘;(‘a.‘:<‘ 
at Kanpur in 1948 on loaves of bajra t)lant.': 
that were alTcclcd by ‘downy mildew’ ai\d on 
healthy plants in 1952. 

Dept, of Plant Pathology, K. F^ua-sada. 

College of Agriculture, J. P, Goyai.. 

Jobner, Rajasthan, Novct)ibcr 29, 1969. 


1. Mehta, P. R., feingh.R and Mathur, S. C., luMen 
Chyiopat/K, 1952, 5(2), HO. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Uook. f (w 
Anders.)—a native of Europe, introduceu ai'\ 
naturalized in North America—is now rec(>rd(‘d 
here for the first time in India from Wt‘.s(- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp. PI. 645, 1753 
(non sensu Hook. f. & Ander.s, 1872); Thell. 
Gait Lepidiuni 135, lOOG ; Gleason, New Hrln. 
& Brown, Illttsl FI N.E.U.S. & Canada, 2 : 
213, 1963; Vasconccllos in FI. fh/rop. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-bienniaI herbs. SttMus 
glabrous or short-hairy, 10-30 cm. t<dl Bara! 
leaves on long petioles, obovat(‘-elliptic in 
outline, l--2-pinnatiricl-pinnatiscct, with an 
oblanceolate-lanceolatc or elliptic, sen-rate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-nan^iwly 
pblong, narrowed to the base^ obtuse or sub- 


aeuti- at apr\. ... : 

lung., hig.hur lui« .ii '.ui ’* . 

h.ui’v ui g,l.d' 3 «'ir P';* ^ '' ^ ' 

ur ,':hurUhair> , . i t 

raci-nu*: uf 4 in rm bag. » -nrl ; g ■ u 

pciimu'lt*); pudu'* I’. n u ! ^ > 

lun:; durini'. ..nthu-i', e 
Iruitiiig, ; r^rp.il-, 4. .. '■ 

hairs at tin- tup. a ici u u. . ui b 
nuiit* . .‘.tammr. 2. tsl.tu.* i■ v X *-; b;..- , 

ja-. sill*, cspda(t‘. P» <i I ii;| ■ t ‘ b , 

nulch<‘d al uiiugd .j ; •>!.;>: 's..*; 

bruad, d '2 (j u fr. ^ * e -i s, 

bruwn. .* uiat'nd<inu, , 

i-ulyU*d<>u;; inuundu*id 

b'luwrrs an<i fnid- : Afid -i* J..ia 
A rare weed ut ua-*« pbi^, .a-d. 

Spi'cma ii:- j'xainuwd Ub • ! H* . 

Runnag.ar. M.( \ iFisa a.- 1*ib.\! 

Neft*;:. L. nuieVtiU' Luiu . r!< : . d.< i ! i 

L (ipcf(danf WiUd [ I f;..b.'ab I ?■ ;; lb**". 

f. iv Andrr. . I nun Linn 1 a ' msb.d 

L. I'lry.iiu'iiin (ann n.du. r . f Ls.!'? 
Amcra-a, i\u\\ ad\i'nti\. sn lui*) * 
and ha.s ultun bum » s i nia » hi-I ;»a * g .i a. 
//. nuierale Linn in Ind:..Ui f.«i. i..?:, , a: 

Halm ill Hull Jittf Sun hut H ; ima; i .,!;i 

l>. dinwlflnnini Scln .Hi al ,4 n.t ; , e, L*-!bn 

America, hut tl»e.-.c turn ebi-., !•, vpr> .. 

can b<‘ de dnr.insln d in da f.d:-/, /, .u, 

L I <ealb-b a :• (' -■t-nn .eupb \ 

hairs ehi\ ab-, hbu riui . - iii*!" 

! U'db; 

1. Leal-base atienuatt, lait M 'tu .m.pb 
(S’nd. Stein liair*., u ji. iid ssot ei.e., 
FL'ieenit*:. {alerap lung 

:b Petal.*; ptt‘-.«-nt. lun-.;. 5 ftaui rp.p 

(‘utyleduie ;ieeunilH id 

I.. I inji nu'u !:■. I ,,ni. 
3. Pf-tal.*; absent, d pta- rid, tla-it -.'uatri 
Ilian s.epal’ t'ut v h-di ae. nuund '<it 
3. I’nd U'.'t 0 4 n U dnu L| p. 5 

leaves .*!iarpi\ s.eriat«- uar-d 

/. deasa*f/<n jh;; gaduad 
3. 1‘tid ()•:! 0 - :b» U 1.5 U mi I pp« J 
l<‘aV(s*; obtuse ui •uhaMd^s ndn*' 

/., nuienut' Linn 
Grateful thanks are dm* to Dr M D Kuy.a, 
K<‘t'p(‘r, ((‘nlrril National Flrihaiiuin, flMY.rah, 
for his encouragi'inent and sugejs-.i lups 

Central National Hertianuin, <*, U Haiu 
lIowrah-3, January 15, 1970. M c*. HmwA%. 
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REVIEWS AND NOTICICS OF BOOKS 


Cyclopcntanoitl 'Fcriirnr Univativr'.. {‘‘.liitt ,i 
l>y W. I. A K I UiHi'i" 

I IMari'rl I N-i, i-.r-i', liu-, ‘.J.t. M.tArun A^f-nu*. 

Nrw Volk ), nir.!i |»|. \ • 'k'.P '.u; :>.» 

Ht'iuarkuljk- |!..r, k.-*-!) louip' m !h»- 

fn-UI of f> I‘k (| *» nVtiu - . !:t • ' ;iu-i- 1‘). ■; 

whoa Ihr : ti *11011!.{'ro;. au*i 

th«* {'rt'rii! t iriiu *!i- !l akMlr m? f'n- sTi.l *'I laa*’* 
of thc'?o aaUir.iI piiuitii'k a-, kouik r 
airtitalr.'. !sa\< *tjl! tiiikUfi aosiafi lo.-toarn 
aftivit\ iU thi.v, a{«-a of th-* 

iatra.'.r cnuTciit mA-rr-! m t'.* * aa l 

hicH’lu'itir 1 1 \ *»! *■*, i-io|u aktuo' ua*n'‘trrii h tit ;, iha' 
they wrr« r.ck-rli-a f^-r u it-iu.-.u in thr •no-. 
Karh .'rotson r. |o, an aallM'i «a' intoi' 

na(ii»n;.l n-piitatM'U \»Aio r. an *»n? taUflnn.'; 
raiihahuttii' in lananal r*- ju in* ai*-a h*- 

t'OVrr:: 

'phr fi*utraf’.. of lUi\ XiAiiiUf aJj- I 1*1:.- 
Iridohi (JIyno’aiat SunAaf * inh-kain-* ■ , 1*% 
Jainos M, lka|/r‘j!.! am! K i’ ,*;<■ .:«-’naj ih . :* Piort* 
tt>Kja, by ckaniinr J (‘o-mi, !5 In-* *•? '\\ i 
|u-aoui'- and X»i'rtal, 'ion*”, I*;, it W K (‘avdl , 
4 Moaotri'int^no Alkai* ta j-. I'V \V (’ Wd'linan, 
J. Lo Mon, and in Par! I'* Wo'-.n' i ; a I,«*w<t 
F arantdri'iiotn--, In T lvul-o!a . and k. .‘k-Mitn*.'- 
prno Alkaloid-., l-v (* K Fo.v/.n'd: 

‘riii'. book vnll ! ■** founn n-.* In! |o. j.irana- 
<*h« nu’d''. plan nau'ol. tar*-., i.',.fdain.tl ihoturl-,. 
hitH-la-nn.'.taiui fa., •riifnn* «-f • as!* j ,•-Jk-d in 
pnulurt-, {»f n.dm.d *4 nan i‘ V U 

Mrthodri iti Fi'rr Radiiad C‘hrnn*aiv {Vt»l l» 
Kdiirti |,,v ly S. Hn‘*;.ri iru.aorl !h-hl» 4 . Ina , 
‘kS, |\tadron Av«-nu«-, Xr-A Voil, i, I!Hin 
Pp \i ^ ptki ldo-«- $ II Va , I !' r/ '-k a 

Vhr ‘.pri'd-usn of *ia-fin’t- av. ar«' of thf JHI 
porfanrr of fi'ro radir.i-b. .r. ira>'don 
aif‘dialr’: ha*, iia'ia a*a-d ;,;i:nn':*'an! 1 v a* fiio pa-.f 
two dm; a if . iHiimr !!u'. -ana' p*rH-ni, lla- 
inrrra-.r in volunio of ■•ou-idini- Idnahno ha*. 
Irft nio* I prartr ill}.: “.o.ii-nt »■.!- * n *4 Indiuod A 

rnvdfw i*f tin* htfiattno v. *tuld hr too tmir 

t*on:.unuui!; fi*r mam, rr.-idrt - « if pi-«'a!«-i l aiur- 

is an inl«'rprr!aU\'r rrva-w hv ;ui rspan v\ ho 
not only Know*., w hrrr to and lla* prrlmrnt 
litnratnna Imt is abir to rvalind*' d i'i'diraU> 
This sorms, i\b*fliofls in l»‘r**a-litidiral <‘Innjo.-.'- 
?r|/, consists of cniioal rrvtmis wnttou b%‘ 
younif ns'icarrhcrs \v!ui havr disp!a>rii a dcftrrc 
of expertise in a particular area of this flekl 
The authors have not only published in their 


o\Mi ar« ;i, hut in nntst cases, havo hail direct 
• xprrn-iu'r u dh th** u orl-. m (ho lalloratory. 
‘I‘iiry \vrr« i-nt'oiirasa'tl to hr siiltjrcti\'r and to 
ni ihi:. p;ii tit-tdar u rdine. «‘tT(n*t ai: a 
vcdnolr f»‘i rspi'r'Mnc. thriT own opdiion,*: con- 
fc inim: thru to Ul *d' sprendiralaup 

Thr i-hapfrcs titsdt wdh m this volume ari': 
1. k'l* *' Ihtdiral htuil> 1 1 \ Islrcfron I’araiuap.netic 
Ur* fimne*-. h\ Pan». Krvan ; d k'rrt* Ivadiis'ils 
autl I‘hotofliriHieal h‘racti( 4 is. hy l>uii;;laS Ck 
\rt*l.«'i':. ; and d k’tfr - l\.nliral t'idorination of 


i M 'SOnr 

Ahdrcuh 

. l »y Maiwin H. 

Pout.'ana. 




(\ V. IP 

Amul.tl 

Kevirw 

td IsntomoIoK.V 

(Vol. ir>) 

Kdd.-*i 

t b \ hk , 

1*' P.ntdh and 

Thomas K 


Aldtlf*!' lAnnu.d la xarv, s. has, «1 IT), K1 

(konm*» \V.i\. Ikilo Alto, (kdifornia), H)70. 

Up VO rnt*r h 1(1.00 in U.S.A. ; 

l*'«4**M:n s lo:»o 

Xhiluiiif la of the, w**n luiown .•loriea (’ontains 
thr t**ll*‘o, in:: ai iielr*. Urcrjd Advani'oM in 
herj-t poptdahon Uvminuc’:, hy (h C\ Varh'.v 
an<{ (I U td'aiiurll : 'I'hr iv*oIoi:v of Stream 
Inert*., py H IP N. Hynes. Insect IVlinucry, hy 
(kni \V h’ett*'nnieyt I , Kvoiution and dk'uco- 
nt*ina* Siejidiran**** of Urptoduelion in Hlataria, 
h', I,**ur. M Urtli . Int* i pj'el;dions' of t^fnatri'- 

n.u V In*.' id I*‘o-• d*, i*y H C‘oope ; 'The Strue»» 
tin** *d Ailhiopud (’hem<irrcep(ors, liy Kleanor 
H, Shh r, thmev Ik *• Ntdrdmn. hy Mykola H. 
HrVklak , lh<» w.tfjiiatirr. of the Finhiopti'ra, hy 
Isdwaid ‘k iio’s ; ph%-.ttdrfyv of Insert Hearts’, 
h\ Plane**-. V iMrC’anil ; HmOtj-pcal Idkvthms in 
dkiir-tn.tl .Arthropod-., hy A. Danilevsky, 
X I th.fw hin, am! V* H Ty.* hclamko ; Uei’ent 
A»l\.inee'. in Insis't Ikdholoe.v, iiv daroslav 
VVi e*-i ; Moth- t,f Aetion of Py ret hroidj:, 
Xa'otnaiid-. ami Hohnoaf-., hy l/.uru Vama- 
nt»*t*} , Knti(m<d«»e,v of th<* Poena I'kirin, hy 
D* nne. H4 *ti»ii; Poun* I'nid Pests and d'lu'ir 
(’nditfl, hy Har*ild I*‘ l\lad.‘:en and (’. V. (P 
Mt*ri:.tn . HHralnw VkOtnue Applications of 
{‘onei'idr, te*i In* I'ctu'ide*: m Medical and 
\k*tennary Isntoniolop.y, hy P. S, Lofip’on ; Milt‘ 
'rramane si*»n of Plant Vine «*,*., hy H. N. ()ld~ 
h«‘ld . H**.* 4 : lama- of dkeks to (laanitsds, by R. U. 
Wharton and W. J. Uoulston ; and Mycophrsma 
anti Phytarhoviruses us Plant Jhiihogensi 
Pt*rsistt*ntly Triiiismitted by Inseetn^ by 11, F. 
Whitcomb and K. K. TJavis. C, V. R. 
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similantibus, producentes conidiophora et 
conidia in utraque pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta yel 
varie curvatai, 2—8 septata, cicatricibus dis- 
tinctis, geniculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa ad. 
apicem, paulo latiora ad basin, 49-50-150 X 
3-60-5-50/^. Conidia hyalina, 3-cellularia, 
pjnriformia, ad apicem augusta, vel paulum 
curvata, obtusa vel sub-obtusa ad apicem ornata 
hilo distincto ad basin monstrante punctum 
unionis, 18-35-36-70longa, 7-35-11-10 lata 
(mediet. 27-50 X 9-20/a) . 

Typum legit J. P. Goyal in foliis Penniseii 
typhoidis Stapf. et Hubbard, in collegio agri- 
culturae, in campo experimentali, ad Jobner, 
in Rajasthania mense augusto anni 1967. Type 
IMI No. 143518. 

Mehta et al (1952) had noticed this disease 
at Kanpur in 1948 on leaves of bajra plants 
that were affected by ‘downy mildew’ and on 
healthy plants in 1952. 

Dept, of Plant Pathology, H. Prasada. 

College of Agriculture, J. P. Goyal, 

Jobner, Rajasthan, November 29, 1969. 


1. Mehta, P. R., Singh. B. and Mathur, S. C., Indian 
Pkyiofath,^ 1962, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced and 
naturalized in North America—is now recorded 
here for the first time in India from West- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp, PI. 645. 1753 
(non sensu Hook. f. & Anders, 1872); Thell. 
Gatt Lepidium 135, 1906 ; Gleason, New Britt. 
& Brown, lllust. FI. N.E.U.S. & Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-biennial herbs. Stems 
glabrous or short-hairy, 10-30 cm. tall. Basal 
leaves on long petioles, ob ovate-elliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or sub- 
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acute at apex, serrate, pinnatihd, 1-5-2 cm. 
long, higher ones linear-lanceolate, entire, all 
leaves hairy or glabrous. Flowers in glabrous 
or short-hairy, elongate, ebracteate, lateral 
racemesi of 4-10 cm. long (inch 1-2 cm. long 
peduncle); pedicels subterete, 0-15-0-2 cm. 
long during anthesis, 0*25-0-3 cm. long ini 
fruiting; sepals 4, oblong, with a few long 
hairs at the top, 0-05-0-07 cm. long; petals 
none ; stamens 2, filaments 0 -1 cm. long ; stigma 
sessile, capitate. Pod ellipsoid-oblong, shallowly 
notched at aipex, winged at the top, longer than 
broad, 0-2-0-22 X 0-18 cm. ; seeds reddish- 
brown, subreniform, smooth, 0 -1 cm. long ; 
cotyledons incumbent. 

Flowers and fruits : April to June. 

A rare weed of waste places and roadsides. 

Specimens examined ; West-Bengal: Hooghly, 
Konnagar, M.C. Biswas 12 (CAL). 

Notes. —L. ruderale Linn, is closely aillied to 
L. apetalum Willd. [— L. ruderale sensu Hook, 
f. & Anders, (non Linn.]—a Central Asiatic 
species L. virginicum Linn.—a native of North 
America, now adventive in Europe and Asia, 
and has often been erroneously identified as 
L. ruderale Linn, in Indian herbaria (vide 
Babu in Bull. Bot Surv Ind. 8 : 200, 1966) and 
L. densiflorum Schrad.—also a native of North 
America, but these four closely related species, 
can be distinguished in the following way : 

1. Leaf-base semi-amplexicaul. Stem- 
hairs clavate. Racemes axillary, short. 

—L. apetalum Willd. 
1. Leaf-base attenuate, not semi-amplexi¬ 
caul. Stem-hairs, if present not clavate. 
Racemes lateral, long. 

2. Petals present, longer than sepals. 
Cotyledons accumbent. 

—L. virginicmn Linn. 
2. Petals absent, if present, then shorter 
than sepals,. Cotyledons incumbent. 
3, Pod 0 - 3-0 - 4 X 0 - 25-0 • 3 cm. Upper 
leaves sharply acute, serrate-incised. 

—L. densifimum Schrad. 

3. Pod 0-2-0-25 X 0-15-0-2 cm. Upper 
leaves obtuse or subacute, entire. 

—L. ruderale Linn. 
Grateful thanks are due to Dr. M. P. Nayar, 
Keeper, Central National Herbarium, Howrah, 
for his encouragement and suggestions. 

Central National Herbarium, C. R. Babu. 
Howrah-3, January 15, 1970. M. C. Biswas, 
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CycloiH*ntanoi(i Tciprne Derivatives. iMiittii 
!>y \V. I. and A K I ^at trr-1 • v. 

( Marrel I>(*!Uirr. Iiuv. ‘Ja. Avt'Uia . 

New Vnrk). Dp \ ^ -la:’, Dras' $ :!t;.aa. 

Hc'UiarkabIc' pM'rja-;.;, iia.. hmi inadf ni the 
(IrUi t»f cyrlnpeutaia* naaa'lerptair-: ranre Dk :i 
wiirn Du* !irr.t : ! I'Uti iiis- v.a-^ <'lueulatfti, aiui 
tlir la-emi t i«aut tir t rat aar. oi thr ntiptti tants- 
of tiirM* uaftnal priniiit’!- a- i (u».-\viitlu'f tt* intt-i’- 
mrciiatr:. ha\c' .-till lurther iiuT‘a:.<'d reat-areii 
ac'tiVity in thi: arra. It v. b'-eau-r <»{' Du- 

intrnra- eurrrii! inP is M in thr eaenu'try and 
bu K’hrnu.'t r\ t»t r> fb <prntan.' luonutt-rpi lu-: that 
they wrVr tin' ui<‘lu.-utn lU thiv seru-: 

Maeli ,‘.rrfutn i*, v. ntt«n b'. an aulluT ttf inter 
national repiitatieu who i, an (ait taniline. 
(-ontributor tt^ onpanal la rareh iti the area lu 
tutverr. 

'rhe (’(intent', of the. ^atlninc ait- 1. ‘Thr 
Iruioid (Dyeo.’uh;. aiul kannlar Sub'.tanee-.. b\ 
Jaiiu*:. M. Da»ldnlt and. K, D Sepa'barth ; k Du'ro 
toxin, by t'arunne J, ('oMua ; k. Iticet 'Per 
p(‘iUHd’. and Xepetak .•fonr, !iv tj W. K ('aviU, 
4 MoiuiteriM-ne All'.ahnd ., bv W t\Vil<iiuan. 
J. Le Men. atui in Dart K Wu-ncr; a. l.o\v«a’ 
FnranotcriH-nr-,. by "V. Mubota ; and h Sf.ijinto! 
pen<* Alkaloids. !tv (> V, Iviward;. 

‘Phe bool, wdl tie baind n-chil la. oi e.anie 
riu {ne t -., phai in.iet .Unp'i , ne'diein-d ehrinr !•:. 
bioeheinrstand iaorinpn* or- inf!-t« •.?rd in 
prodiu't-. t*f uatuial oinpn tV V, D 

Methods in hhrr Kadii al ('hrnd*.trv < Vol 1) 
Fdded 1*2 f'*- S HuW'cr (?\il.treel Delda'I', bu*. 
!)!». Madron A\a-nui'. \*('W V«»rk D liltpi 

Dp \i kt,t}{ Dliec ."i, 1 I Vu , f a Ik ;:h 0 d 
'pile r.pr'S'fruin of ela nir I' awaic of the un 
|iortane<* of free ladieab. a,-, reaction int('r 
nirdiafr: has iiuas-a-od ; icnulicanllv in tiu* pa-J 
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similantibus, producentes conidiophora et 
conidia in utraque pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvata', 2-8 septata, cicatricibus dis- 
tinctis, geniculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa ad, 
apicem, paulo latiora ad basin, 49-50-150 X 
3-60-5*50/^. Conidia hyalina, 3-cellularia, 
pyriformia, ad apicem augusta, vel paulum 
curvata, obtusa vel sub-obtusa ad apicem ornata 
hilo distincto ad basin monstrante punctum 
unionis, 18-35-36-70 /4 longa, 7-35-11-10/^ lata 
(mediet. 27-50 X 9-20/^). 

Typum legit J. P. Goyal in foliis Penniseii 
typhoidis Stapf. et Hubbard, in collegio agri- 
culturee, in campo experimentali, ad Jobner, 
in Rajasthania mense augusto anni 1967. Type 
IMI No. 143518. 

Mehta et al. (1952) had noticed this disease 
at Kanpur in 1948 on leaves of bajra plants 
that were affected by ‘downy mildew’ and on 
healthy plants in 1952. 

Dept, of Plant Pathology, R. Prasada. 

College of Agriculture, J. P. Goyal. 

Jobner, Rajasthan, Noveviber 29, 1969. 

1. Mehta, P. R., Singh. B. and Mathur, S. C., Indian 
Phyiopatk., 1952, 5(2), 140. 


LEPIDIUM RUDER ALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced and 
naturalized in North America—is now’- recorded 
here for the first time in India from West- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp, PI. 645. 1753 
(non sensu Hook. f. & Anders, 1872); Thell 
Gatt Lepidium 135, 1906 ; Gleason, New Britt. 
8c Brown, Illust. FI N.E.U.S. & Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-biennial herbs. Stem.s 
glabrous or short-hairy, 10-30 cm. tall. Basal 
leaves on long petioles, ob ovate-elliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
oblanceolate “lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or sub- 


the Editor f Cumnt 

acute at apex, serrate, pinnatifid, 1 - 5-2 cm. 
long, higher ones linear-lanceolate, entire, all 
leaves hairy or glabrous. Flowers in glabrous 
or short-hairy, elongate, ebracteate, lateral 
racemesi of 4-10 cm. long (inch 1-2 cm. long 
peduncle); pedicels subterete, 0-15-0-2 cm. 
long during anthesis, 0-25-0-3 cm. long ini 
fruiting; sepals 4, oblong, with a few long 
hairs at the top, 0 • 05-0 • 07 cm. long ; petals 
none ; stamens 2, filaments 0-1 cm. long ; stigma 
sessile, capitate. Pod ellipsoid-oblong, shallowly 
notched at apex, winged at the top, longer than 
broad, 0-2-0-22 x 0-18 cm. ; seeds reddish- 
brown, subreniform, smooth, 0-1 cm. long; 
cotyledons incumbent. 

Flowers and fruits : April to June. 

A rare weed of waste places and roadsides. 

Specimens examined : West-Bengal : Hooghly, 
Konnagar, M.C. Biswas 12 (CAL). 

Notes. — L. ruderale Linn, is closely allied to 
L. apetalum Willd. [= L. ruderale sensu Hook, 
f. & Anders, (non Linn.]—a Central Asiatic 
species L. virginicum Linn.—a native of North 
America, now adventive in Europe and Asia, 
and has often been erroneously identified as 
L. ruderale Linn, in Indian herbaria (vide 
Babu in Bull. Bot Surv Ind. 8 : 200, 1966) and 
L. densiflorum Schrad.—also a native of North 
America, but these four closely related species 
can be distinguished in the following way : 

1. Leaf-b a s e semi-amplexicaul. Stem- 
hairs clavate. Racemes axillary, short. 

— L. apetalum Willd. 

1. Leaf-base attenuate, not semi-amplexi¬ 
caul. Stem-hairs, if present not clavate. 
Racemes lateral, long. 

2. Petals present, longer than sepals. 
Cotyledons accumbent. 

—L. virginicum Linn. 

2. Petals absent, if present, then shorter 
than sepals.. Cotyledons incumbent. 

3. Pod 0-3-0-4 X 0-25-0*3 cm. Upper 
leaves sharply acute, serrate-incised. 

—L. densiflmum Schrad. 

3. Pod 0-2-0-25 X 0-15-0-2 cm. Upper 
leaves obtuse or subacute, entire. 

— L. ruderale Linn. 

Grateful thanks are due to Dr. M. P. Nayar, 
Keeper, Central National Herbarium, Howrah, 
for his: encouragement and suggestions. 

Central National Herbarium, C. R. Babtj. 
Howrah-3, January 15, 1970. M. C. Biswas, 
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similantibus, producentes conidiophora et 
conidia in utraque pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvata', 2—8 septata, cicatricibus dis- 
tinctis, geniculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa ad. 
apicem, paulo latiora ad basin, 49‘50-150 X 
3'60-5 • 50 //. Conidia hyalina, 3-cellularia, 
pyriformia, ad apicem augusta, vel paulum 
curvata, obtusa vel sub-obtusa ad apicem ornata 
hilo distincto ad basin monstrante punctum 
unionis, 18‘35-36-70/x longa, 7 *35-11-10^ lata 
(mediet. 27*50 X 9‘20/t). 

Typum legit J. P. Goyal in foliis Penniseii 
typhoidis Stapf. et Hubbard, in collegio agri- 
culturse, in campo experimentali, ad Jobner, 
in Rajasthania mense augusto anni 1967, Type 
IMI No. 143518. 

Mehta et al. (1952) had noticed this, disease 
at Kanpur in 1948 on leaves of bajra plants 
that were affected by ‘downy mildew’ and on 
healthy plants in 1952. 

Dept, of Plant Pathology, R. Prasada. 

College of Agriculture, J. P. Goyal. 

Jobner, Rajasthan, November 29, 1969. 


1. Mehta, P. R., Singh. B. and Mathur, S. C., Indian 
Fhyiopath., 1962, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced and 
naturalized in North America—is now recorded 
here for the first time in India from West- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp. PI, 645. 1753 
(non sensu Hook. f. & Anders, 1872); Thell. 
Gatt. Lepidium 135, 1906 ; Gleason, New Britt. 
& Brown, Illust. FI. N.E.U.S. & Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-biennial herbs. Stems 
glabrous or short-hairy, 10-30 cm. tall. Basal 
leaves on long petioles, ob ovate-elliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or sub¬ 


acute at apex, serrate, pinnatifid, 1*5-2 cm. 
long, higher ones linear-lanceolate, entire, all 
leaves hairy or glabrous. Flowers in glabrous 
or short-hairy, elongate, ebracteate, lateral 
racemesi of 4-10 cm. long (inch 1-2 cm. long 
peduncle); pedicels subterete, 0*15-0-2 cm. 
long during anthesis, 0*25-0*3 cm. long ini 
fruiting ; sepals 4, oblong, with a few long 
hairs at the top, 0*05-0-07 cm. long; petals 
none; stamens 2, filaments 0*1 cm. long; stigma 
sessile, capitate. Pod ellipsoid-oblong, shallowly 
notched at apex, winged at the top, longer than 
broad, 0*2-0*22 x 0* 18 cm. ; seeds reddish- 
brown, subreniform, smooth, 0*1 cm. long; 
cotyledons incumbent. 

Flowers and fruits : April to June. 

A rare weed of waste places and roadsides. 

Specimens examined : West-Bengal : Hooghly, 
Konnagar, M.C. Biswas 12 (CAL). 

Notes. —L. ruderale Linn, is closely allied to 
L. apetalum Willd. [= L. ruderale sensu Hook, 
f. & Anders, (non Linn.]—a Central Asiatic 
species L. virginicum Linn.—a native of North 
America, now adventive in Europe and Asia, 
and has often been erroneously identified as 
L. ruderale Linn, in Indian herbariai (vide 
Babu in Bull Bot Surv Ind. 8 : 200, 1966) and 
L. densifloruni Schrad.—also a native of North 
America, but these four closely related species 
can be distinguished in the following way : 

1. Leaf-b a s e semi-amplexicaul. Stem- 
hairs clavate. Racemes axillary, short. 

—L. apetalum Willd. 

1. Leaf-base attenuate, not semi-amplexi¬ 
caul. Stem-hairs, if present not clavate. 
Racemes lateral, long. 

2. Petals present, longer than sepals. 
Cotyledons accumbent. 

—L. virginicum Linn. 

2. Petals absent, if present, then shorter 
than sepals. Cotyledons incumbent. 

3. Pod 0*3-0*4 x 0*25-0*3 cm. Upper 

leaves sharply acute, serrate-incised. 

— L. densifloruni Schrad. 

3. Pod 0*2-0*25 X 0* 15-0*2 cm. Upper 

leaves obtuse or subacute, entire. 

—L. ruderale Linn. 

Grateful thanks are due to Dr. M. P. Nayar, 
Keeper, Central National Herbarium, Howrah, 
for his; encouragement and suggestions. 

Central National Herbarium, C. R. Babu. 
Howrah-3, January 15, 1970. M. C. Biswas, 
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hu»fti4*nii'try nl (,’li»p«'n!anr intau'trrjM n«';: that 
thry u tM'r vrioat^Mi {t.r iiii-ln.* nai Ul thr. .aara-. 
Karh .aortion i: v. iitti n h;. au author (tf inter 
natioiah irputatieu \vlu» r. an t»ul: taialnii'. 
rnntnl»utt>r te taaraMal rfeaifii in the area he 
(Mivrr.' 

'I'he rontrnlr. of thia \elunie are : I 'f‘he 

Irulnai (Jlyrn’uh r. ami Snuilar Suhatama-’. !•> 
Jannaa M. Ih^hhht and K P fk ia t»ai't!i ; Ihan* 
Inxin, hy t‘arnnue J i‘e-.r;a ; li Iir erJ 'Per 
|ieiit»ula ami N»’|H*tal. /tetn*-, h;, (t \\', K (‘avill , 
4, MomfterjH*nr- Allval‘»id’. h;< ''•V (' Wildnian. 

J. Le Man, and in Part K Wa^-aa-r , a. l,«a.v« i' 
Fnranntrrpem-a, lev T. Muheta ; aU'l ti Se’.quite: 
penr AU-.altud-., hy n K Mdward;. 

‘llir hMte|% wtU i>e teund u-.ettil h> (aj'.ann* 
<'{n nu' tr., phai nierehr.y.t• , na'tiaanal eheinr.t-, 
in«H’h«*nu'.t’-, and ha'eiirnia rj" inteir-.led in 
lirntiurla of n.duial erijqu V. l{ 

MrthcHiM in Fi rC’H-niit al Chrnnativ iVol P) 
Kditeti liv K S r (Marrel I)cdd-a-i, Iu<’. 

hit, Madieii AvatUf. Xew IlHpi 

Pp PUH Piua- $ 1 I Va , f h V:. r.h, (I d 

d'hr apetniuiu of rliemr t . aware of tin- nn ■ 
jKU'tama* of free raduada a-, reartiou inter 
mediate-, ha:, uierea-fd ; n:nii‘aainf|y in the pav! 
two deia de-, luirnip the. aana* perioil. the 
inr-rea-.e' in voimm- of ‘eientU'u’ littnaturi^ ha* 
left ino’ t pl'aetrant! •■rirutiat’, overwhelmed. A 
review of the literature would he too tune 
roiiauminr. for many la-ader- . < >f y.reater value 

is an intei'prefative review hy an t*'ipert who 
not «»nly know: where to tirni tin* pertunait 
literature, hut n> aide to esalnate it (uatieally. 

Thijl ra*ries, Method’? in Frnn..lUidinil idirnii:'- 
trih ccin.rnstri of rnt teal revnwv:: written liy 
young reriearcln*r?; who have dittplayed a degree 
of expertises in a particular area of this field. 
The authorfi have not only publiihed in their 


own area, hut m mt.:;j (-.e-ea. have had <lir(‘et 

< speiirnec with lilt- work in the ialuiratory. 
'They Weft t-neoi 1 rae.e*{ to he :uh|<*etivi* ?md to 
fee,, id the. partieular w rthue. <‘trnrt a:: a 
vehiele ft>r e \ pfe: an I!their own Ojnllion;: (*on-~ 
eernuie. their field of :.|»eeiah.nil ntn 

'I'he eh.iplera di-alt with m tiu.a volume ai*e : 
P I'hee Ihaiiiea] Stiuly hy Pleihron Paramai'uelle 
hh‘.‘tuiama-, hy Parry Ki-vnn ; l<'ree Hadieala 
and Phot oelnameal Ihaetion::, hy I>ou.e.la.a (*. 
Nei'l-.era ; ami d. l'’i'oe.dvadieal Phloriiiation of 

< irearni’ I\loireule:;. hy Marv in P. INnd.ama. 

('. V. Ik 


Annual Peview of Pntomology (V^ok PS). 
Ivliteii hy Ik y l‘\ Smith and 'riiom.a.a M 
Mdller (Annual Ik-vimv::, Inr., 4l.'k), K1 
(’ammo Wav, Palo .Alto, (’alifornta), PJ7(). 

Pp. vn : :m:k Priee .i', 1(1,00 in U.S.A. ; 
I’oreiyn k 10 .ao. 

Volume P> of tlh.a wi-IhduHwvn aerit*:; t'ontainr. 
the hdiowui": artieh-a : h’eeeni Advanee;? in 
In-eet !S»pnlaii<in Dynamie::. hy (k (\ Varhyv 
ami (I ik (Jradw'ell ; 'The Peidop.y of Stream 
lieeet-:. h.v U Ik N. llyne-:; In.aeet Muuiery, hy 
(Sul W h'etteumeyer : Pvolutum and 'raKo- 
mmue ae.ml'ieanee (d' Peproduetlou in Pdatjiria, 
l<'. la»ue. M. Htdh ; Interpreiatu»n;: of (..^tuater- 
n.uy lu-'i’t I’Sr ik. hy (J, P Poope ; The Strue- 
fm <- (‘I Arthropod (‘hejmn r-eeptor.a. hy Phaanor 
n .'dtf* i’. ilimey lire Nutrdion. |iy Mykola IP 
IkeVtt.d. , Pao’N :.l i'lnat lea of the Pmldojvtera, hy 
I'Mw.ud y^ fto:,*. : Ph.VMoh^p.y of Iir eid llearta, 
liy I*‘ranee- V Met’ann; Puoloy.ieal Phythina in 
‘Ten e-trial Arthropod::, hy A. l\ Damlev.aky, 
\k I (h»r> hin, ami V. P. Ty hrlienko . H<*eent 
Advanee*. m In-etd Patludoe.y, hy Jaro.ahiv 
Wee.el ; Mode of Aetiop of Pyrethroid.*;, 
Nuadmoid'k ami potemud:;, hy l/.uru Vamtm 
luoto ; Pntomolop.v of the tdoeoa l*\'u'uk hy 
ni'Une. Pe’.toii : Pome t rud IS*: !.-; and 'Their 
(‘(jutrol. hy Harold l«’. Matlaeii and (\ V. (P 
Morpym ; Ulti'alow Volurm- App!ieatiom: of 
t‘oliei-nt re ted lie eft ieid(’-: ui Medieal and 

Veterinary Putoiiiolofyv. hy (*. S Pofy.ren ; Mit<‘ 
'Prau.Mite .-.ion of Plant Viruae:., hy ( h N. Old™ 
field . Ihr.Plama^ t>r 0'u‘ka to (‘hemieak;, hy R. IP 
Wharton ami W. 0. Itoulaton ; ;md Myc'oplaam.a 
ami Plivt arhoviruNe?; ;m Plan! Pathofien.s 
persistently 'Transnuittal hy In.seetsd l)y It. F. 
Whitcomb and E. K. Davis. C. V. li. 
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similantibus, producentes conidiophora ci 
conidia in utraique pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvatai, 2-8 septata, cicatricibus dis- 
tinctis, geniculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa act 
apicem, paulo latiora ad basin, 49-50-150 
3 • 60-5*50/W. Conidia hyalina, 3-celliilaria» 
pyriformia, ad apicem augusta, vel pauluin 
curvata, obtusa vel sub-obtusa ad apicem ornala 
hilo distincto ad basin monslrante lanietum 
unionis, 18• 35-36-70longa, 7-35-11-10/' lata 
(mediet. 27-50 x 9-20 a^). 

Typum legit J. P. Goyal in i'oUis Ponihcli 
typhoidis Stapf. et Hubbard, in col leg! o agri- 
culturae, in campo experimentali, ad Jobner. 
in Rajastihania mense augusto anni 1967. Typ(‘ 
IMI No. 143518. 

Mehta et al. (1952) had noticed thi.s disease* 
at Kanpur in 1948 on leaves* of bajra- plant.s 
that were affected by ‘downy mildew’ and on 
healthy plants in 1952. 

Dept, of Plant Pathology, R. Phasada. 

College of Agriculture, J. P, Goyai.. 

Jobner, Rajasthan, November 29, 1969. 


1. Mehta, P. R., Singh. B and Mathur, S. C., ///Jinn 
Phytopath,^ 1962, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced arra 
naturalized in North America—is now recordc^d 
here for the first time in India from Wc\st- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp. PL 645. 1753 
(non sensu Hook. f. & Anders, 1872); TfielL 
Gatt. Lepidhm 135, 1906 ; Gleason, Ncdo Britt, 
& Brown, Illust FI N.E,U,S. <fir Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 33 ’> 
1964. 

Erect-ascending, simple or often branchc'd 
from the base, annual-biennial herbs. Stcuns 
glabrous or short-hairy, 10-30 cm. tall. Bju*al 
leaves on long petioles, obovatc-clliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or sub- 
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acute at apex, st‘rrate, pinnatuiti, I.* :* nii 
long, higher t)nes liiU’ar-lanceoIati*. ndirr. .ill 
leaves hairy oi- gjabrous. m 

tM* short-hairy, elon/jatt*. rbrai-toah*. 
raceme.Si of 4 10 ein. lone. i limn hiO •. 

pc'dunch*); pedicels sublt*n*tr. o I;» (i■'/i-ni 
long during a'lithcsi.s. 0 *:!iy thd *-m, Unii\ at 

Iruiting; st'pals *b oblonp.. udh a l« v, ; 

hairs al the loj), Od)h o-oVrin Umr. , | «':.d 

iuuk* ; stanu-ns 2 , fdaiut'nls ir ! i-m h'U;: . liriias 
seisile, (’a-pilatc*. Po<{ rllipsoid uhloie:, 'b.dl**'/. ' 
noleiit'd al a<p{‘X, wine.cd at Ihr h»]s iMucrj fhaa 
broad, ()-:> (}-22 • ()■ 18 (-m. ; vi . d' i. .ul,- i; 
l)ro\vn. .* ubrt*nifonu. .•■tunuth, o I ru’. *h-m , 
col.vU‘({on.s ineiuui)t‘n(. 

Klo\vt‘r.s and fruits : April to Jiaa 

A rare wt‘<.‘d of u'astt- piacf:, and 11 •.»»!,- iii. 

SptTimcn.s (‘xamimsl ; Ub-J-dirnral H»M.,:hP. 
Konnagar, M.(\ Phurar. \:i t(*Al.» 

Note:;. /,. rudentli' Pinn, is t-lu' -P, .llaa t-. 
L. aprtalum Willd. | naimalr ■ mr n I!....,, 
f. And(,*n'. (non laim.j a (‘ntPal A; 
s|H‘ci<\s /,. viryin'u'ntn I ami a nati\r i f Xia f s 
Anierii'a, now advasitiv* m j-au t .pi .aip a- ;.i 
and has oflt'n lit-en ta i onruu* i\ a; 

L. rudimttte Linn in Indian la ibafa. . ; laa 
Hul>u in Hull. Put San" Pul H : Onu, paifL ,;k i 
P. dvnsifloruni Schrad, al*o a nainr .4 Xmip 
Aim*rica, but these four rluaefy • pr, e 

can be di.Gin/mislit <{ m He- mg .e, 

1. L(‘ar««liaSe .‘■■••uin amplr h a-.ml An n: 
hairs cla\-ab*, Haertnr*. a^dlai*,. 

/. npt'till a }>. ; 1 !»» 

1. Leaf-bast* abeuuaba laO ‘ . ;m ana h .\ 
caul. Sttamdiairs, if pie*» n! la.f el.e^.A. 
Rac(*m(*s lateral, 

2. Pidals pr(‘sent, !une.«-j iPan -rp.p- 
C’olyhalons ae<'unibi‘nt 

P. iUrfjouru a-. I.iiie 

2. Petals abst*nt, i{ jaa-venl, iLvu --'univt 
than st*pals, ('otylet!<»n* tiiemiiP< ji. 

3. Pocl 0*3 (P'l (P:t!i (Pdrui Lpp« I 

le.’wes .’•fiarply aeufta ata iair' . nin- rd 

t|eir‘af/ura iii pada .^d 
3, I*od 0’2 ()*2!> 0 ‘ I ti L pp* r 

U*av<‘s obtust* or .■uIsh nt«-, « 

L. nifleral*' Lnm 

Grateful thanks art* due to Dr *M p 
K(H‘p('r, Centrail National Hetiiarhim, Ifov, r.iL, 
for his. encouragt‘nien( am! suioo-tmri:, 

Central National Herbanuiii. c H JfAiu 
Howrah-3, January 15, 197il. M Bpava-.. 


REVIEWS AND NOTICES OF BOOKS 


Cyclopcntaiunti Trtpcnr Di-rivativc!.. Kditr.l 

by W. I. 'I'avh.r Atiii A U Ibatrl-bs. 

{Man*<'l i Iiii* , iCi. Madr iui Avmn* , 

Vtak). i^P \ -Kc*. s 

Hfinarkabb- |a isy.rf. . ‘nad*- in lb*' 

tirk! t»f fVidt'iH id.aH’ ju<'lii an j ■rur'. Jm; ;; 

\vht‘U t!ir Ur-a .-tna-nijr v. .r rlufaiatt-d. atm 
tht‘ rsaa-ii! «iruit ar ! i at-ii-, »<| thr unjutitain’r 
af natural j-iodurt- ;f. ba.',> utih-tia iiitrr- 

nuHiiatr:; liav< - fii! Itnthta tnrr< a-.rd lav.rarfu 
activity ui thr- ai«M It v..- iut-an-.i* nf tta* 
intrina* vunruf in.ua»-! m tui- i-'ii-nudry and 
hitu'hvnn* ti > I'l a*, c-h >|i« nUtii*' lUMUMfrrjH in ;: that 
thny VVfTr Mdr.'t«*d b T Uaiurnai ill du'. 

Karh aiMia'ii r v.!dd»ii la- an author ,,f mtrr 
natumal i s'|>utatn*.n \vh‘« r an taif-.t andnu; 
cnntrilaitur t** laaynal i« t Au h in tar .ii'« .t In- 
r(i\Trr. 

Tllv roiitru!'. i?r thr. v.dnu;.- al«- I ‘l‘h.- 
Iri(insd Cid«and t-danda!' Sul••.lan«*»-'.. la* 
Jant<‘.’* M- Hohlnt? .uid K I’ .dria lauth , h {kai«» 
toxin, l»y (‘ainunr J t\r.ai,s; :\ iu ‘Tt ‘r«*r 
ponoui’, aiui N*‘|ud.4h|a, \v K ihivdl , 
4. Monotrri^un* Atkaknd-.. bv W i‘ \Vil»!tn.iU. 
J. Lr Mf'U. and rn I'art. M Wo n* i' . a |.MU»a 
Fui'anotfr|n-n«--., to- ‘T Mul-ofa , .uid tl Sf.t|ud»'i 
AUudoid'.. bv' t 1 y Mdv.nd:. 

'Thr. boMli, V. il! hr f»>und. n-.»-!td b*, Miicun*' 

ciUinrt:'., phaUiau’* 4.'Jr.t-., n.« tisi jlial (-hriiud-., 

bitH’hoiurdr, anu ba>rn}:aa-< i ■ ud«-n-'J«'d m 

Ijiroduft-; («f n.dnn.il taij-un F V U 

Method?! in Kfrr H.olii al C'hmd'itiv (\k»l I 'i 
IvHtrd t-v K S Ibv.-.ri iW.art’l taldai. In*-, 
kin Madrnu Avrina-, Ad-o. V‘*rlvi, 

Vp XI ■ :dili Fi a-« $ I I v:* * 1 d Vr. :Jt tf d 

'Thr r|Hi-!iun) t»f ida-inr.l'. .iv,.*!*- »*f Uat* no ■ 
partant**' t»f fje#- tadoMl-. ,r. ic.a'tn*n mt*'! 
intaijatf. Ii.r. Uii-|*'a-.«u Mouiiaandv in tin* 
two d***'. dr-, tminu! tin-, '.ainr p«'n«*d, th*' 
inri'ra-.*" m v»dunif' i*f 'fautda' Idriatuio !ta- 
hd! not'd |»!a*d;-.np Mh-ntrd u hrlnool A 

rovirv,- of Idriatus.' wntdd h*' ttHi tiino 

r't»n?.U!miH* f«*r manv it-adt-n i-*f njo-at*-! \-aUi«" 
n: an in!,»Tpr*datna' rrV 5 « w l»v an fxpt-rt \vh** 
not i*nly kntitt-; wlnur Im psnd Hu* |«-rtuu'nt 
litvraturo. tnil n- at*h* to *'vaiu,dr d onUralh 
T!um .Mdir'd M'l'fluid.t ns Srar •Idnluad (*ktuui.-;- 
Ir|/. of cnlu'al rrvu-w% writtidi bv 

youn^t rtvseardiorfi who havo dniphiyoti a doj-rrm 
<if expertise In ® parllculiir itreii of this held. 
Th# tuthori hnvt not only published in their 


ov. n ars a. huf in nio.-d ca.'H'::, havo liad <liroot 
< \\n‘iu‘nri- with Iho work ui thr lahoralory. 
'riu'v w<u'« <*nooiira.s',<‘< 1 to ht* .Milijsudivo aiul to 
Too,; ni thi:. parltoular \s rdini'. <dTort :v: a 
\ ohn*lc tor oxprr: ainp. Hnnr own ojunioua <’oii~ 
ocd'ianp. t'uar {i«'kl of aporia|i/atuup 

'rhi‘ fhaptoiv: d(‘alt with in thia voluuu* art^ : 

1. Kit'o Kadu'al Sludv \i\ Fli'ofron 1‘araniai'nvtn* 
Ho: onano*'. by I.arrv Ks-van ; d, k'roo-dtatlii-ala 
and 1‘ludtii‘hontiral Ivcat'lioii:, by Doujdar; i\ 
Nool*or;. ; and d I'di‘o-d\adi<*a 1 (’hk*rination of 
t k-t'anio IVbikn’ulo:., by Marv in I*. INudMua 

(\ V. H. 

Aimu.d Review cd' ICntoinohiKy t Vok Ihb 
I'Mdt'ti by Iky l‘* Sniilli and 'riuaua*. K. 
Alitllor (Auntial fhuaou:;. bur. dllhk Fd 
(‘.iinnu* Way, Fahi AHo* (’aliformah 197(1. 
Hp vn ; idil’ Hru’<‘ $ !(l,(M) in IkS.A. ; 
l''‘'ron'.n $ l(i all 

Vt»hnni !:> of this wt'lb known .’.s'riu:: eoidain'. 
tho bdlowinv. artioh**. ■ HooonI Advanror: in 
In*.Old I*o{inlatuin liynaiuiv.a. by (k (\ Vurkyv 
aiui (I H. cbadwidl; d’ho F,ool«*j»y tif StnsTiu 
In osda, by H Ik N. Ilyno:-. In.-.s-cl Minurry, by 
(’.til W Hottmnioy* r ; Fvolution ansi 'rax<u- 
luanio Siu.nilh'ano*' of h^dtrorltudion in lUatana, 
bv i.s*uo. M, Holh , hdsM'ptadation.*: of CAkdor- 
n.ny In*.*'ot Ft*’ d'. by (». H ('oopr ; 'riio Stnua 
tur«‘ <*j' Artbrtfjtod ('lioinorooopb»r.‘;, by I'lloanor 
H Sbb'T ; n«*no,v Ut-o Ntitrdmn, by MyKi*la 11, 
H.*y*ial', , Ihtr > :.l«dnat u*:. of Iho Finliioptora, l*y 
Iviward H, Ht*::. ; 1 Miy-a**lo|'v tif lUMad lloart**, 
i.v l-‘ranoo'. V MoC.nin; Hu‘loi'u*ai Hbytlun:: in 
’ri-rro-trnd Arthri»p‘Ml:;. by A. S I >anilt*v:.ky, 
X I (hu’.wlnn, aiui V, P. *l‘y lu-honlui, Hovont 
A‘(vano«‘*. in In-.»'td P,it Iu>k sjyv. by Jaroaluv 
W«'i’.or ; Mttd** of Asdjon <*f PyroHnanda, 
Ntfo! in**uia, aiul Hotoiuuda, by huini Vaina*’ 
luoto ; Knttinudop v <»f Hu* ('oooa l**arm. by 
lliduna Po-doit; i‘oino iMiid Pt*’da aiui H'hvir 
(‘oiitidl, by llarolsi I'V Matiaoii aiui (V. (k 
Mtupani UUralow Vhdunu* Application:: of 
t k»no*‘ntradt'd linoctifido- ni Moilical and 
Vott-rnuiry F.ntonutlop.y, by t\ S I,ofdr<*n: Mdt‘ 
d‘rau*.int* aiou of Idant V'iru‘ t*a, by <4, N, Old- 
tu-Ul , Hoaiataina* of 'Fioka to t’honncala, by It. Ik 
Whartttn aiui W, J. HoiHalou ; aiui Mycniphc-niu 
uiul Phytarhovirn-o.n nr. Plant Patho|p*n?i 
Pops latently Trarinmittcti by InruTts, by H. F. 
Whitcomb'and R, E. Davis. C. V. R. 
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similantibus, produceules ronitliophora ci 
conidia in utraque pagina. Conidiophora fasci- 
eulata, 4-12 numero, laxa, oinergentia i)cr 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvata', 2-B septata, cicatricibus dis- 
tinctis, genieulata, producentia conitiia singula 
inodo scorpioideo, raro raniosa, sub-obtusa ad 
apicem, i)aulo latiora ad basin, 49*r)()"ir)() • 
3-(>()-5*50/<. Conidia iiyalina, B-etdlularia, 
pyriformia, ad apicem augusta, vtd paulum 
ciu'vata', obtusa vel sub-obtusa ad apicem ornata 
hilo distineto ad basin monslrante punetum 
uniunis, 18-35 3()-7()/< loippi, 7-35 ll-U)/< lata 
(medi('l. 27*r)l) \ 9-20/0. 

Typuin legit J. P. Goyal in foliis Pcniiiacli 
ty}}}i(yidl^ Stapf. et Hubbard, in collegio agri- 
eultura.', in campo t'xperiinenlali, ad Jobner, 
in Uajasthania numse augusto amni 19()7. Type 
IMl No. 143518. 

Mehta ct (iL ( 1952) had notici'd this disease 
at Kanjxur in 1948 on U'aves of ba.ira’ plant.s 
that wen‘ atrected by ‘downy mildew’ and on 
healthy i)lants in 1952. 

-Dept, of Plant Pathology, U. Prasada. 

Coilegt' of Agriculture, J. P. Goyai.. 

Jobner, Hajaslhan, Norctiibcr 29, 19()9. 


1. Mehta, P. K., ^infj;h.H and Mathur, S. C., /nditirt 
PhyU^fath., 5(2), 140. 


LEFimUM RVDERALE LINN. 

(BRASSICACEAE) IN INDIA 

lA'pidiurn rudvralr Linn, (non s('n.su Hook, f &• 
Andtu's.)-' a naUv(‘ of ICurop(\ introduced aiyi 
naturali7.etl in North Amtniea—is now r(‘C(>rd(*d 
here for the lirst time in India from W<‘s(- 
Ikaigal. A concise dt'seription with critical 
note's is provided ht're. 

Lepidhim riuIcraJc Linn. Sp. PL 045. 1753 
(non st'usu HotJe:. f. k Anders, 1872); Tlud!, 
Gait. lAyndiiun 135, 19()() ; Glt*ason, Nrm Britt, 
k Brown, Illnst, FI. N.K.U.S. d,' Canada, 2 : 
213, 19(53; Vascnncvlloa in FI. Furop. 1: 332. 
1964. 

Ere*ct-ascending, sirnjdt* or ol’U'n branclu'd 
from the* bast', annual-bit'nnial herbs. Stt'ins 
glabrous or short-hairy, 10 30 cm. tall. Basal 
leaves on long petioles, obovalt'-t'lliptic in 
outline, I-»2 - pinnatihd-pinnatisect, with an 
oblaneeolatt'-lanceolate or elliptic, st'rraU'- 
dentate subacute terminal lobe, 1-5 (~7) cm. 
long, middle one.s se.s.sile, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or .sub- 
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acute at apt'X, serratt'. jannaluid, !■.» Scut 
long, higlu'r ones limar-^laiu'cijlalr, tsdut*. all 
leavt's hairy or g.lahrous, I'lnums iii 'daiirun 
or short-hair.v, eluiif’.att*. rhraettsdt*. latara! 
racemes of 4 Idem. Umi'. (uu-l. 1 ‘.!eni li.iri 
peduncit'); pedieeh". sul it t-is-t e. Ula a S i-ni. 
long during antliosi.-., (i‘2a u .'-lriii m 

fruiting; .'a-isds -1. ohlmjc,. uitli ,i hv, Ion:; 
hairs at tht' top. {)•(};) ()-i)Vrin ions. : pt '.a!' 
none; stanu-tn: 2. rdanu-nt.* ti I cm l"nc, , .ficjn.i 
st'ssilt*. capitate. P<ui clhp.- tud ohloin;. : ha!lo-c, I;- 
notched at a.pt'X, wine.r-d at thr ton. loiniri {Jiait 
broad, 0-2 0-22 - 0-18 cm, ; « ii- , 

brown, ; ubrenifta’m. Miiooth. le I cm four. ; 
cotyledons incumht'nt. 

Flowers and fruit:’- : April to .lunc 
A rare wt'ed of place;, and io.id;id 

Spi'cimcn:: o.xamined : W'cet ~ 10 n?:;i! Hoi>chly, 
Konnagar, M.(\ L' it'AL* 

Nidi’::. L. rndrniL' Linn. r. t io In . Ihod 
L. (t))i'((dn}n Willd j nidt-niU- 'cicu Ilooi., 
i\ k Ander;'. (non Linn, j a (.‘nOr.tl ,\;;at}o 
specit's L. rinjnnruin Linn ,i uatiN*' of Xoifh 
Anu'i'ica, now advcntiNf in Europe .usd A'la, 
and has ofh'n iH-en erroia'on-lv identiiieil a:. 
h. rndi'nilt' Lmn m Indian herPai i. « ca;c 
Babu in Hnll. lUit Snrr Ltd H ; 2iio. poitL and 
L. danrAilormn St'hratl ;d‘o a mnivo <0 Xoi fh 
America, but these four clo;.e!^ i elated ipeen 
(’an Ix’ di: dng.inshed m tho folio?, mj; ?. a^ 

1. Leaf-h a s e :a'mi aniple\ieaul .‘Oosn. 
hairs clavate. iPn-emo- ,o;d!aiN, .-{mB 

L il prftl! u n. UdUd 
1. Lt'af-hase atitsiuate. not -.rnn .unfOex, 
('aul. Stem-hair:;, d j ie-» nf not ela\.de, 
IL'ua'UU*:; lati'r.'d, tong 

2. Petals pres«'nt, lomna than opal; 

(’olyh'doir; at-eumheid. 

nrpi ti }ru n: LiltJo 
2. Petals ali:;ent. d pre eid., tla-n Puatoi 
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Oralt'ful thanks are due t(» Ur M p Xavar. 
K('e|)(‘r, C’entr.'iil National I!('rh;irnnn. liow rah, 
for hi.^; encourags'inenl and sug.e.«--.tmm,. 

Central National Herbarium. ( H Hasp, 
Howrah-3, January 15. 1970. M C. BmwAs. 
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REVIEWS AND NOTICES OF BOOKS 


CyclopcntanoitI I'rrpcnr Derivatives. 

bv’ \V. I. aiiit A b }bitirI” bV. 

(Marre! DfkluT. Iiu*., tCi, Madi-on .\vrnut , 
Nrw York). ItHip IV \ • -VA? !‘ru*r s I’tkii.i 
|\t“luati*abb ■ I'li'Err;.', brru in tbr 

field nf ut.il'.f HiMHutrl 3 H-Ur' MlHS* IfK f. 

when tlu* lir.'.t ;tna'!ujr v. a . fiu«adatt*il, aiai 
tht‘ rrCeii! limit .n-! rat s'll tit thr lUtiHJi’tanef 
of therr natural pituiai-t- a- 1 u«‘•.>nfhrtu* .. 

ntediatrs lau t rfiU tni'thrr nifira'fti la-.-asireii 
activity in tbr an a It vv.a bt eair r of the 

intense enna nt int* r* i ai tia* eamu'try and 
bioeheini: tiy «<i e’< tdt'pt nt.aa- ui'»niiteriu ncs that 
they ueia :rb et«'d tor inelu. u>n in ttur- sera- 
Kaeh seetinn r \vutt< n br an anth‘*r id' inter 
natiunal i fpidatn'U whu i„ an uut-.tandine. 
iH»u‘ributI'l' to t'l’ayn.d la isuih in the aiast h<' 
(‘overs'. 

'The (‘onttait-, of the. volunif ale 1. ‘The 

Iridoul ebyeo-nir:. and tanalar Snlrdanee-,. \*\ 
James M. Dnbbat! and K V .deiaduirth , J idero 
Inxin. by (‘arnane J, i'oMaa. J In eet 'Ida-• 
|H*nnuis and Nej'efal. den*'. b> it W. K. (*avdl . 
4. MoniderjHaie .-Mkaliad .. by W. < *. Wihimau. 

J. he Men, and in l*ar! K Wn-Maa' ; I .ov\ « ♦' 

Furannterpoin--., bv ‘V Kubot.i ; and f Si'-qintei 
{leue AUiahnd”., b’^ I't f'tdv.ards 

*rbis boMj; V. dl be iM-and n .»dnl b> m lyane 
ehma'ds, | ihaun.o 'do,; r * • , no-dieimd ela inrt’., 
biiH’lnmu'd' , aiai ba »* nein* i-r- mlei* •.tril in 
lirnduetv of n.dni.d ouinn V. H 

in h't rt Kadii-d Chrmistrv iVid l> 
lAiiteii b> !•: S (M.aa-el Dfddu-r. Ine . 

h.a. Madron Av« nur-, Xev. Vtufi, Itttdr 

pp \i . pna Purr $ 11 V.> < .‘kPdsh. tl d 
'rile' ,v|iee!iani of elimir t'. .iV. aia- of the an 
iHUianc'e id fut- ladaa!*. a-., reaetion niter 
tueiliate* ha’- iia na ed .• naane.inllv m th** pa-.t 
two dee. tie’., Dnune the. ’anie period, the 
ineriSe.e m \'<<!unie of 'i-ieidnu’ bteiatnre fia*. 
left nard laaidrane ■•rientrd-. oveivvhehn*ai. A 
vevieu of die literature would t»e too tune 
eonsununp for inaiu rtsidei ■- ( )f greater value 

is an interpieta!i\e reva w bv an expert who 
nut only Ivnow-.: wliere to itiai the pertinent 
literature, hut r. able to ev.dnate d erdieally. 

This rad'usy Mefliods in Pree.-b*udieid (‘henns* 
fr|/, rnmdid.s of erdieal reviews written hv 
ynunif res^arehers who havi* displayed a derb'***' 
of expertise in ii particular urea of this lleltl, 
Tlik« authom hmv® not only pubUihed in their 


own ana. but lu nimt ea.-e.*:, ha\*r had direet 
« xperieiiee w ith the work in the lahnratory. 
Tliey were (‘iieourapei 1 to 1k‘ suhjeetiva* and to 
reps rd this partieular wriline. elTort as. a 
vaduele for ex j u’e? suit’ then* own opinions eon- 
eernine. ttieir fn Id of .vptsaali/.at loiy 

'file ebapters, dealt with in this voluna* are: 
b I'‘ret' Ibidieal Study f>y Pleetrou 1‘araiuaptu'tif 
{({“onanee, by Larry Kevan ; l-’m* Ivadusds 

and Phot oeheuueal Peaetions, iiy DourJas 
NeeloTs ; and A. pi'ee-dvadieal C'Idorination of 
(ire.atue IMoleeiiles, liy Maiwiu L. Iknitsma, 

C\ V. lb 


Annual Kevii'W of IsntomoloKy (Vob PL. 
Liiited bs Ib y h\ Smith and 'riioinas K. 
Alittler (Annual Pevu-ws, lue., 4 PbJ, Kl 
('anuno Way, Palo Alto, (’ahforuia), IJVlk 
Pp. vu ; hO:’. Priee $ llkOO in IkS.A, ; 
pon-um :i; Pi.IiO. 

Volume l!> of tlii.s well-known si'iitss {‘onlain:’. 
the followme. artieles: Ibs'ent Advances in 
Invert P(»pnIation Dyuanucs. by (P Ahu‘l(\v 
and (I lb (Jradwell; The Iseoloj'y of Stream 
Inetds, by H P. N. Hynes, Insert Mimicry, by 
t‘arl W Pidteiimeyer : Isvolution and 'I’axo- 
nouiie Sn'iniicance of pept‘<»du<'lmu in Hlatana, 
by Lour, M, h‘otb : Interpretations of (.^luater.- 
nary Iic'-et f'o'■ dv, by (I, P Loope ; d'he Struc- 
lure of Arthrifpod ('henioreei'plors, by Lleanor 
H Shfer , Honey Hre Nutrition, by Mykola H. 
Ha.vtiak ; Pio-ysleinatics of the Kmbioptera, liy 
Kdw ai d S. poss ; Pbysiolor.y of Iir eet Hearts, 
by l-'ranees V Mid’aiui ; Hiotoiucal Phvtbms in 
Terre* trial Arthropod:., by A. S, 1 tauiIeA'sky. 
N I (lorv’hin, aiut V, P d'y* hcbmlio . Ibsasit 
Advancer, in lie.eel t*atholoe,y, by Jaroslav 
Wee.el ; Mode of Action of IWrethroids, 
Nit‘otmoid', .Old poteuoids, bv I/uru Varna * 
nioto ; Putomoloi'y of the ('ocoa f'arm, lyv 
Dennis Le'.tou ; I'oiiie f ruit Pc’ ts and 'riudr 
t'outrol. bv Harolfl I'b Madsen and i\ V (1. 
Morpsin ; Hltisilow VAhume Apjilication:; of 
('onceiitr; ted Hr ei’ticiih's in Medical and 
Veterinary Kntomoloiyv. by i\ S. Litfiu'cn ; Mite 
'rransnu* sion of Plan! Virir-e:., by < *. N. t ltd- 
field . perastams* of 'bu'ks to (’hemicah:, by It IP 
Wharton and W, J. Poulston ; and Mycoplasma 
and Phyt arboviruses as Plant Patlio|,ft‘m> 

P(‘r.sistently dTnnsnulted by Ins(*ct.s^ by 11. F. 

Whitcomb and IP E. Davis, C, V. K. 
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similantibus, producentes conidiophora et 
conidia in utraque pagina. Conidiophora fasci- 
cnlata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvatai, 2-8 septata, cicatricibus dis- 
tinctis, geniculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa ad. 
apicem, paulo latiora ad basin, 49*50-150 X 
3*60-5*50 Conidia hyalina, 3-cellularia, 
pyriformia, ad apicem augusta, vel paulum 
curvata, obtusa vel sub-obtusa ad apicem ornata 
hilo distincto ad basin monstrante punctum 
unionis, 18*35-36*70/x longa, 7*35-11*10^ lata 
(mediet. 27*50 X 9*20 

Typum legit J. P. Goyal in foliis Penniseii 
typhoidis Stapf. et Hubbard, in collegio agri- 
culturse, in campo experimental!, ad Jobner, 
in Rajasthania mense augusto anni 1967. Type 
IMI No. 143518. 

Mehta et al. (1952) had noticed this disease 
at Kanpur in 1948 on leaves of bajra plants 
that were affected by 'downy mildew’ and on 
healthy plants in 1952. 

Dept, of Plant Pathology, R. Prasada, 

College of Agriculture, J. P, Goyal. 

Jobner, Rajasthan, November 29, 1969. 


1. Mehta, P. R., Singh. B. and Mathur, S. C., Indian 
Fhytopath., 1962, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced and 
naturalized in North America—is now recorded 
here for the first time in India from West- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp. PI. 645. 1753 
(non sensu Hook. f. & Anders, 1872); Thell. 
Gatt Lepidium 135, 1906 ; Gleason, New Britt. 
& Brown, Illust. FI N.E.U.S. & Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-biennial herbs. Stems 
glabrous or short-hairy, 10-30 cm. tall. Basal 
leaves on long petioles, obovate-elliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base; obtuse or sub- 


Curreni 
Science 

acute at apex, serrate, pinnatifid, 1*5-2 cm. 
long, higher ones linear-lanceolate, entire, all 
leaves hairy or glabrous. Flowers in glabrous 
or short-hairy, elongate, ebracteate, lateral 
racemesi of 4-10 cm. long (inch 1-2 cm. long 
peduncle); pedicels subterete, 0*15-0*2 cm. 
long during anthesis, 0*25-0*3 cm. long in 
fruiting; sepals 4, oblong, with a few long 
hairs at the top, 0*05-0*07 cm. long; petals 
none; stamens 2, filaments 0*1 cm. long ; stigma 
sessile, capitate. Pod ellipsoid-oblong, shallowly 
notched at apex, winged at the top, longer than 
broad, 0*2-0*22 X 0*18 cm. ; seeds reddish- 
brown, s,ubreniform, smooth, 0*1 cm. long; 
cotyledons incumbent. 

Flowers and fruits : April to June. 

A rare weed of waste places and roadsides. 

Specimens examined : West-Bengal : Hooghly, 
Konnagar, M.C. Biswas 12 (CAL). 

Notes. —L. ruderale Linn, is closely allied to 
L. apetalum Willd. [= L. ruderale sensu Hook, 
f. & Anders, (non Linn.]—a Central Asiatic 
species L. virginicum Linn.—a native of North 
America, now adventive in Europe and Asia, 
and has often been erroneously identified as 
L. ruderale Linn, in Indian herbaria (vide 
Babu in Bull Bot Surv Ind. 8 : 200, 1966) and 
L. densiftorum Schrad.—also a native of North 
America, but these four closely related species 
can be distinguished in the following way : 

1. Leaf-b a s e semi-amplexicaul. Stem- 
hairs clavate. Racemes axillary, short. 

—L. apetalum Willd. 

1. Leaf-base attenuate, not semi-amplexi-* 
caul. Stem-hairs, if present not clavate. 
Racemes lateral, long. 

2. Petals present, longer than sepals. 
Cotyledons accumbent. 

—L. virginicum Linn. 

2. Petals absent, if present, then shorter 
than sepals. Cotyledons incumbent. 

3. Pod 0*3-0*4 X 0*25-0*3 cm. Upper 
leaves sharply acute, serrate-incised. 

— L. densiflmum Schrad. 

3. Pod 0*2-0*25 X 0*15-0*2 cm. Upper 
leaves obtuse or subacute, entire. 

—L. ruderale Linn. 

Grateful thanks are due to Dr. M. P. Nayar, 
Keeper, Central National Herbarium, Howrah, 
for his: encouragement and suggestions. 

Central National Herbarium, C. R. Babu. 
Howrah-3, January 15, 1970. M. C. Biswas, 
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REVIEWS AND NOTICES OF BOOKS 


Cycloprntanoid 'rcrpcnr I )cri v.it i vi‘s. Ktlitrvi 

t>v W. 1. .inii A l\ !;att«-rliv 

Ih*kl.tT, liu'. Avi'in*. . 

N«'\\ ViTi, A iv \ ^ -i:-::' pna.- 

I^fiuarkabli- piu;;!.-:,' h.i- br.-n !ua»l«- ni Uir 
tirUi (■’> i-lt i| •< nkiJis' iia'U m!. a | lii ' .miut bk E. 
wht'U t.hr lit't MrufAin- v. .r. flu< ann 

fhe* rrv*(‘nl til Hi* 9i- *! af .. ar |<I thr linpi tj 1 .tllft 
tif tiir.-r liatuial pitniuff a- i ai »•;> u? hi •! if 
Iiirtitalff. liavi- :ti:i laiHaa inana.-tti M-.t-anai 
activity Ul thl: ai«'a 1*. V. . iMCatlM- ti!' thf 

intcu.'.i* rurrnit in'iii- ! ;m {';,«• au-.i 

hitH-iirnu: ti> '-t a m'I*« i m u'.tia* nit>nt^!rrjH ur:. tlia’. 
thry war* :ch fA-»i k-r l"U m till' .ana;. 

Kach M"atn«si a u \>\ an aiitliar at' intt*r 

natinn..! iri'nlatiau vAa« i-. ati niil .lanthna. 
tailltrihuti'l' la al u-.aial I'« ralfh in thf al ra ha 

c*n\’ar’'. 

'I'hr lamtrnt'. 1*1 tha \,Khnra ai a I, ‘I'ha 
jridoal (, ;!yaiiii< and a-iuidai- liuh-.tanaa-.. hv 
Janit*:; M. }h»!*J<di and K I* S* haith ; ldiTt» 
toxin. !>y (‘amnna J t'a-ina, a luact 'Tar 
jirnoid'. ami N<!'«-tal. danry hv i\ \V K t'avdl. 
4. Momdi'ijH'na Alkal*I-. W (* Wdduian. 
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Tlnx aorir.*:. in Fr.r fOhiintl t'hrui^- 

fr|/, (mnM8ln nf rntiaal raviau:. written hy 
young frt^archrrr; who hava ciir-plaviai a tiogroc 
of expertise in u purticular itreii of this fleki. 
The authors have not «inly published in their 


nun araa. i»u! in ni(>;;t aaya;;. iia\a‘ lia<i direct 
I Hpaiianci* witii tht‘ work in the latioratory, 
'I'hay w<T« ancouraj'.ad to !k* MihjactixT and to 
ni tin:, particular u ritinc. clTort a*', a 
\a‘inc!a h>r exprc: mhc, liiair ouai opiuaHi;; ctni- 
carniiii', ttaar liald ol’ •.ptaaalic.al ion, 

'Tha cliapltav; di-alt with in thin volume are: 
1. Kraa liadical S(uii\ iiy Mlaetrou Paramai'jiet ic 
he'onauca. hy harry Kr\’au ; E. l^’rae Hadu'ala 
amt Photochaiuiea! lu-artion.*., hy Dougia;; (k 
Nm’karr: ; aiut d, I''raa~dvatiical ('hloriuat ion of 
t np.ame Alolai’ula: , hy Mar\ in L. Ikadrma. 

(k V. h 


Annual Review of IvntonioloKy ( V'oh Ihh 
Kddad hy Ih > h, Mnnlh and 'rhoma:; Iv 
Alitllar {Annual le-viau;:, Im*.. 41311, Rl 

(kuamo Ukt\. Ikdo Alto, (kdiforma), liJVt). 

I‘p vu • hd'.k Ih'B’a $ 10.00 in U.S.A. ; 

I-’oraip,u lO.iiO, 

V'oluuia \u id’ this wall-known aeries (’ontains 
tha folha.vim". artada’* ■ Hia’ent Advaiu'e.*: in 
lie.art Roj'Olation HynamH"., hy (k i\ Varh'v 
and i] H, llradwell ; Tha Ri’olop.y of Stream 
In art-. hy II Ik N. Hyrnw , luriad Mimicry, hy 
(‘art W Ihdfamuayi'i'; l-tvoluliou and 'Oaxo- 
nomic haipuhcanca oi I{aproduclton m lUataria, 
j»y Rone, Wl, h'olh ; 1 idn pratatjom; of rhnhar 
n.n V Iie.«(d l>*o’-tl*. h,v it. h*, I'oojtt*; Tin* Struc 
Inra o( Arlhrojioti ( 'hauioi aceptor::, hy Rleatior 
H Sldar . lionav Haa Nnlritnai. hy Mylada II. 
ll.ivtlak . Iho’y,'.t<anat ir;, of (hr Rmhiophd'a, l>y 
lAiuard S, Uo:,;. : Phy.Motoi'v of heact Hiaart*-. 
hv 1‘d'anea-; V MeCktuu ; Hadopical Hhythma in 
Tai re’trial Ai thropiMl:;. iiy A. 1 lamhw’.ky, 
y: I (;ur>'hm. ami VV P 'I'v'hi’lienko . Heeent 
Advam’e-. in lii’<*id P.dholof'v, hy Jaroalav' 
Wae.ei ; Modt< of Action of Pyi’ethroids. 
Ntaotiuaiti-., mid Ihdamadr, l»y 1/uru Vama- 
uiottv ; pntoinolofty of the C'oeoa kkirm. l»y 
iJi inu*. l,e’ton; Ponte l“ rtnf Pe-Ir; and 'rin'ir 
(‘outrol, hy Harold l*k Mad*.(m ami V. (J, 
Moie.an ; UKralow Vtdnmr Application:; of 
i‘uuccmtr; ti'd In* aet icii te*. tn Medical and 
Vatennary Pntoniolopy. i»y (k Jv l.ofe.ren; Mite 
'rraUMue' ion of Plant Virm e*-, ity H. N. (dhi- 
paid. Hasietancr of 'Picks to t'lianncaP., hy It. U, 
Wharton and W. J. houlston ; and Myt‘oplasma 
and Phytarhovirudvs as Plant Pathogens. 
Per.sistently d'rnn.smilted hy InstH’is, hy H. F. 
Whitcomb and H. E. Davis. C, V. K. 
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sinuiantibuy, producentes f<)ni({i()i)h()ra I't 
conidia in utraque pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, einergenlia por 
stomata, luteolo-brunnea, divergontia recta ve\ 
varie curvata*, 2-8 septata, cicatricibus dis- 
tinclLs, g'oniciilata, producenlia conidia singula 
mode) scorpioideo, raro rarriosa, sub-obtusa ad 
apicem, })aulo latiora ad basin, 49-f)!)- 150 - 
3*60“5-50/<. Ct)nidia hyalina, 3-cellularia, 
pyrit’orniia, ad a})icem augusta, vt‘I pan him 
ciirvata, obtusa vel sub-oblusa ad apicem ornata 
hilo distincto ad basin inonstrante inmchim 

unionis, 18-35.3()-7()/i longa, 7-35 11-10/( lata 

(mediel. 27-5() >; 9-20/*), 

Tyi)um legit J. P. Cloyal in folds Pennhril 
tijpJioidis Stapf. et Hubbard, in collegio agri- 
i‘ult.ur;e, in cainpo experinuaitali, ad Jobner, 
in Uajasthania menst' augusto iinni 1987. Typt‘ 
I Ml No. 143518. 

Mehta et al. (1952) had notici'd this disease 
at Kani>ur in 1948 on leave.s of bajra' plants 
that wer(.‘ alTected by ‘downy mildew’ and on 
healthy plants in 1952. 

Dept, of Idant Pathology, U. Phasaua. 

College of Agricultur<\ J. I>. Coyai.. 

JobrKu*, Hajastha-n, iVoeeadx'r 29, 1909. 


1. Mehtu, r. K., Singh. H and Malhur, S. C., fj/Jutn 
I'/iytotat/i., 1952, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lopldiuni rudorale Linn, (non s(*nsu Hook, f &• 

Anders.)-.a nativi* of Kuroiie, iniroduceit ai's 

naturaliv:ed in North America—is now nn-onUnl 
here Ph' tlu^ first tinu‘ in India from W(*.st- 
Hengal. A concise di^scription with critical 
notes is provided there. 

Lepiditiin ruderalc Linn. Sp, PL 045. 1753 

(non .st'iLsii Hook. f. ik Ander.s, 1872); Tliell. 
Gait. I A'indium 135, 1900 : CJleason, Nein Prht. 
ik Brown, lUnaL FL N.K.U.S. <K: Cauada, 2 : 
213, 19()3 ; Vaseoncelloi; in FL Furop. 1 : 33!h 
1904. 

Kre<’t-ascending, simple' or ofte'n branclu'd 
from the bas(\ annuaUbie'nnial heii\s, SU'in.'-^ 
glabrous or short-hairy, 10 30 cm. tall. Bn.‘-al 
leave's on long pc'iioles, obovate-e'lliptie in 
outline, 1--2 ■ pinnatilid-pinnatisect, with :in 
oblanceolate-lanceolate or elliptic, sc'rraU'- 
dentate subaicute terminal lobe, 1-5 (-7) cm. 
long, middle ones se.ssilc, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or sub- 


acuU' at apex, r.errate, pinnuliini, ! •.> cjo 
long, hig.her (UU's limar--ioUi-rolaU*. c-nto-i*. all 
leavt'S hairy or gjabiani.-;. ai vlaiiiam 

or short-liairy, elong.at?-, <-hrai-tj-atr. I.stmad 
racenu'.'; of 4 lo rm. Inm' tincl. 1 !’cm It.u *, 

pediineh*); ptHlicrls :.ul tlri rlt*. n hi a :* riu, 

long during antlavas. o I’e u :! <‘ni Ion;; ui 
fruiting, ; .'a*pals 4, uhlong,, u n h a b v, 
hair:; at the lop. D ili) ti tr,Cm hiiig. , gogj! 

none ; stamens 2. hlaniont; n Icm h-no;, tgaua 

.s(‘.sih', r;;pitate. Pod rlhi-.-ohi la.it’ii :, • iadhi; 
nolehtal at a.ptsx. wima d .it the !t»o, |ong.» r Hiau 
broati, {)-2 ()-22 • (bid am. , -«.d- 

brown, .'Ubremform. -.niMoih, e l cn^ H-ns ; 
cotyIt'iion.*: ificunilH'nt, 

Flowers and fruits ; .\j»ial b» .hna 

A rai'i' weed of u'asir plaar;. .md 

Specimens exannneti ; Was! Ih 
Konna/'.ar. M.(\ ULutui:: 12 a’Al ; 

/Vofes*. L. nidiU'uli- I .mn, i aio !\ .dud I-t 
Jj. upiUiihnu Willd 1 rada/ab i ia u H<»o»., 

f. K' Anders, (non l.mii j .* A.-iatia 

specie.'; /,. rirt): nirii m Lmn .i u.stjva ig X.abi 
Am<‘rt<'a, now ;u{vi’uti\( m I-suip* .mu A-aa, 
and has often la-en riionaoti-b^ nlmfsla-d , 1 ,- 
/>. rudiTult' Lmn, m Indian ia-n-.nn. i .■ .a-a 
Habu in Pull. Pol Surr lud H ; gno, pelfL .in i 
L. di'nrdifUiruui S(‘hrad ;d*o a u.«uvr «d \oi!h 
Ameriea, bnl these four elo:,< i\ n l.iti-d • paan 
can lie di; ungnisht (i m tlir bdlo-amg. 

1. Leaf-d» ;» ,s i* sann amph \a au! -Crte; 

liairs cla\';ii>'. Idjafino', .t-.dl.n-,. .-bMii 

/ ne.PdiJh. Wdiu, 

1. Leaf-base aflemnib- n.n •ran; ,m.*p{f-:^ 

I'au!, Stt'un. hair.'., u p.-.n! no? 

Hact'iiU's lateral, long, 

2*. Petals present. loma I fij.tn <-p,d. 
Cotyh'dons .aaiaimlu'Ut 

t, II lUi ntru a. lam. 

2. Petals absent. i| promt, tlian - 'ua!«-f 
th.an .*;t*pa!s. ('olslrdon* ua umnn n. 

3. Pod ()'3 0 -I ()■:»:, n :i rm b'ppoi 

lanves .diarply aanlo, -ru.*!.- mar-od 

/,. iiolo.t(!to n iu Ni'hi .fd, 

3. Pod ()•:> {P2!, (P la n g Ppp-^ 

h'avt's obtnst‘ or miIkh nt«a mbio 

L. niili-reilr Linn 

Crateful thanks are due lo Dr M p Xa\,n\ 
K<'(*p('r, Ch'ntrnl Nation;d Herl.aiiuiip Hour.ih, 
for hi.v encourag.emml and sug.ip-1mns, 

Central National Herbarium. C, it Haiu . 
Uowrah-3, January 15. I97li M i\ HrawAu. 
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Cyclopentanoid Terpene Derivatives. E'ditedi own area, but in most cases, have had direct 

by W. I. Taylor and A. R. Battersby. experience with the work in the laboratory. 

(Marcel Dekker, Inc., 95, Madison Avenue, They were encouraged to be subjective and to 

New York), 1969. Pp. x + 432. Price $ 26.50. regard this particular writing effort as a 

Remarkable progress has been made in the vehicle for expressing their own opinions con- 

field of cyclopentane monoterpenes since 1958 cerning their field of specialization, 

when the first structure was elucidated, and The chapters dealt with in this volume are : 

the recent demonstrations of the importance' 1- Free-Radical Study by Electron Paramagnetic 
of these natural products as biosynthetic inter- Resonance, by Larry Kevan; 2. Free-Radicals 
mediates have still further increased research, Photochemical Reactions, by Douglas C. 

activity in this area. It was because of the Neckers, and 3. Free-Radical Chlorination of 
intense current interest in the chemistry and Organic Molecules, by Marvin L. Poutsma. 
biochemistry of cyclopentane monoterpenes that 
^ they were selected for inclusion in this series. " 

Each section is written by an author of inter- Annual Review o£ Entomology (Vol. 15) . 
national reputation who is an outstanding Edited by Ray F. Smith and Thomas E. 

contributor to original research, in the area he Mittler. (Annual Reviews, Inc., 4139, El 

covers Camino Way, Palo Alto, California), 1970. 

The contents of this volume are: 1. The Fp. vii -}- 502. Price $ 10.00 in U.S.A.; 

Iridoid Glycosides and Similar Substances, by Foreign $ 10.50. 

James M. Bobbitt and K. P. Segebarth ; 2. Piero- Volume 15 of this well-known series contains 

toxin, by Carmine J. Coscia; 3. Insect Ter- the following articles : Recent Advances in 
penoids and Nepetalaictone, by G. W. K. Cavill; Insect Population Dynamics, by G. C. Varley 
4. Monoterpene Alkaloids, by W. C. Wildman, and G. R. Gradwell ,* The Ecology of Stream 
J. Le Men, and in Part K. Wiesner ; 5. Lower Insects, by H. B. N. Hynes; Insect Mimicry, by 
Furanoterpenes, by T. Kubota ; and 6. Sesquiter- Carl W. Rettenmeyer ; Evolution and Taxo- 
pene Alkaloids, by O. E. Edwards. nomic Significance of Reproduction in Blataria, 

This book will be found useful by organic by Louis M. Roth ; Interpretations of Quater- 

chemists, pharmacologists, medicinal chemists, nary Insect Fossils, by G. R. Coope , The Struc- 
biochemists, and bioengineers' interested in ture of Arthropod Chemoreceptors, by Eleanor 
products of natural origin. C. V R. H. Slifer; Honey-Bee Nutrition, by Mykola H. 

__ Haydak ; Biosystematics of the Embioptera, by 

^ Methods in Free-Radical Chemistry (Vol. 1). Edward S. Ross; Physiology of Insect Hearts, 

Edited by E. S. Huyser. (Marcel Dekker, Inc., by Frances V. McCann ; Biological Rhythms in 
95, Madison Avenue, New York), 1969. Terrestrial Arthropods, by A. S. Danilevsky, 
Pp. xi + 208. Price $11.75 ; £ 5.12 0 d. n. L Goryshin, and V. P. Tysihehenko; Recent 

The spectrum of chemists aware of the im- Advances in Insect Pathology, by Jaroslav 
portance of free radicals asi reaction inter- Weiser; Mode of Action of Pyrethroids, 
mediates has increased significantly in the past Nicotinoids, and Rotenoids, by Izuru Yama- 
two decades. During this same period, the moto; Entomology of the Cocoa Farm, by 
increase in volume of scientific literature has Dennis Leston, Pome Fruit Pests and Their 
left most practising scientists overwhelmed. A Control, by Harold F. Madsen and C. V. G. 
review of the literature would be too time- Morgan; Ultralow Volume Applications of 
consuming for many readers. Of greater value Concentrated Insecticides in Medical and 
is an interpretative review by an expert who Veterinary Entomology, by C. S. Lofgren; Mite 
not only knows where to find the pertinent Transmission of Plant Viruses, by G. N. Old- 
literatuxe, but is able to evaluate it critically, field; Resistance of Ticks to Chemicals, by R. H. 
This series Methods in Free-Radical Chemis- Wharton and W. J. Roulston; and Mycoplasma 
* try consists of critical reviews written by and Phytarboviruses as Plant Pathogens 

yo^ researchers who have displayed a degree Persistently Transmitted by Insects by F. 
of expertise in a particular area of this field. Whitcomb and R. E. Davis. C, V. R. 

The authors have not only published in their —^ ^ 
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similantibus, producentes conidiophora et 
conidia in utraque pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvatai, 2-8 septata, cicatricibus dis- 
tinctis, geniculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa ad 
apicem, paulo latiora ad basin, 49-50-150 X 
3-60-5*50 At. Conidia hyalina, 3-cellularia, 
pyriformia, ad apicem augusta, vel paulum 
curvata, obtusa vel sub-obtusa ad apicem ornata 
hilo distincto ad basin monstrante punctum 
unionis, 18-35-36-70 /.t longa, 7 - 35 - 11 - 10 /x lata 
(mediet. 27-50 X 9-20 At). 

Typum legit J. P. Goyal in foliis Penniseti 
typhoidis Stapf. et Hubbard, in collegio agri- 
culturse, in campo experimentali, ad Jobner, 
in Rajasthania mense augusto anni 1967. Type 
IMI No. 143518. 

Mehta et al. (1952) had noticed this, disease 
at Kanpur in 1948 on leaves of bajra plants 
that were affected by 'downy mildew’ and on 
healthy plants in 1952, 

Dept, of Plant Pathology, R, Prasada. 

College of Agriculture, J. P, Goyal. 

Jobner, Rajasthan, November 29, 1969. 


1, Mehta, P. R., Singh. B. and Mathur, S. C., Indian 
Phytopath,, 1962, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced and 
naturalized in North America—^is now recorded 
here for the first time in India from West- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp. PI. 645. 1753 
(non sensu Hook. f. & Anders, 1872); Thell, 
Gatt. Lepidium. 135, 1906 ; Gleason, New Britt. 
& Brown, Illust. FI. N.E.U.S. & Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-biennial herbs. Stems 
glabrous or short-hairy, 10-30 cm. tall. Basal 
leaves on long petioles, obovate-elliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
■oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base^ obtuse or sub¬ 


acute at apex, serrate, pinnatifid, 1-5-2 cm. 
long, higher ones linear-lanceolate, entire, all 
leaves hairy or glabrous. Flowers in glabrous 
or short-hairy, elongate, ebracteate, lateral 
racemesi of 4-10 cm. long (inch 1~2 cm. long 
peduncle); pedicels subterete, 0-15-0-2 cm. 
long during anthesis, 0*25-0-3 cm. long in 
fruiting; sepals 4, oblong, with a few long 
hairs at the top, 0-05-0-07 cm. long; petals 
none; stamens 2, filaments 0-1 cm. long; stigma 
sessile, capitate. Pod ellipsoid-oblong, shallowly 
notched at apex, winged at the top, longer than 
broad, 0*2-0-22 x 0-18 cm. ; seeds reddish- 
brown, subreniform, smooth, 0-1 cm. long ; 
cotyledons incumbent. 

Flowers and fruits : April to June. 

A rare weed of waste places and roadsides. 

Specimens examined : West-Bengal : Hooghly, 
Konnagar, M.C. Biswas 12 (CAL). 

Notes. — L. ruderale Linn, is closely allied to 
L. apetalum Willd. [= L. ruderale sensu tiook. 
f. & Anders, (non Linn.]—a Central Asiatic 
species L. virginicum Linn.—a native of North 
America, now adventive in Europe and Asia, 
and has often been erroneously identified as 
L. ruderale Linn, in Indian herbaria (vide 
Babu in Bull. Bot Surv Ind. 8 : 200, 1966) and 
L. densiflorum Schrad.—also a native of North 
America, but these four closely related species 
can be distinguished in the following way : 

1. Leaf-base semi-amplexicaul. Stem- 
hairs clavate. Racemes axillary, short. 

— L. apetaliun Willd. 

1. Leaf-base attenuate, not semi-amplexi- 
caul. Stem-hairs, if present not clavate. 
Racemes lateral, long. 

2. Petals present, longer than sepals. 
Cotyledons accumbent. 

—L. virginicum Linn. 

2. Petals absent, if present, then shorter 
than sepals,. Cotyledons incumbent. 

3. Pod 0-3-0-4 X 0-25-0-3 cm. Upper 
leaves sharply acute, serrate-incised. 

—L. densiflorum Schrad. 

3. Pod 0-2-0-25 X 0-15-0-2 cm. Upper 
leaves obtuse or subacute, entire. 

—L. ruderale Linn. 

Grateful thanks are due to Dr. M. P. Nayar, 
Keeper, Central National Herbarium, Howrah! 
for his encouragement and suggestions. 

Central National Herbarium, C. R. Babu. 
Howrah-3, January 15, 1970. M. C. Biswas, 



J 


289 


■;. 1 

REVIEWS AND NOTICES OF BOOKS 


IVn****'** l )ri I vati vr-., l-Miti.i 
Yy W, I .Il-'t A l{ 

l3u , !i,*, M.t.i: **!; A \ ^ U\U , 

\v\\ VMiKi. Vi i’a' i 

Kfin.ii * .c- ;i4 liik- 


firUi of r;. Cm;.! 

; ' . O . i • ;; , ■; 

.on ! . I 

!a- • uns pi. •; 

wl'.rii the in-* 

; !i a. 'm « 


In- .d-Ai-d. .mu 

thr rrvm! 

s. . *; . y ■ ■ :. 

• - 

i’or* t .na’r 

nf thr-o Uahn.d 

1 1* 

a 


lurtii.dt 'n.r. o ■ 

t.A 

! -1... 

• .c«.l J r; c-.-irt'O 

activity m th.-. 

.a. a P 


1 • * .a; « itt th*- 

intrUM- CUU<-!A 

U A • ? . ■ 

n t . < ■ 

* o-n r !i y and 

hioclieno■ h *- C ' 

. O « nh. 

,n- n • 

!.■ Ct { ; 1 nr;, t U.i' 

tin ;. V. *1*" ‘ eh- 

,, . f . (! , •. 

.: s - i 

i. :n Pa- -.‘U n- 

Kach ;• 

A.,! 

*■ . n . i 

. .'I.oi *'f ndri 

n.di*‘!j. 1 1 ' i s.n 

taU V'A..'. ( 


• u: ..-d .htiaiar.', 

cou’vi'dtu*.“i t>' 

s d !• ■ 

* - ‘ '* 

m * o- .a. .1 hr 

t‘< iv f r’' 

'I'hr CoiA.rld-. 


V. Pr o 

.n* 1 Tho 


Indtnti aii-l ' T •., h‘. 


.IBIIK-.. M 

\u 


;p: ..-as 

m V 

: e* h.u 

Pi 

, V Pe l*. 

toKin, If’* 

i 

.n 1 

una- 

J t % - 

• ..V . d 


r.t r.-l 

prUoid'.' .tud 

Xd 

r« t.d. 

■ -n v*:x- 

h •. {i \ 


K C.iVtll. 

4 Monoti 

■ip 

'Ur 

Ah. 

h:o,ao.. 

h'. w 

' 

\V ddinon. 

.1, l.i- Ml- 

n, 

an 

5 a. t 

ha*. K 

V.Ar-.n. 

! , 

:* Row.. 

Fm anotr! 

pr 

U' '• 

, |o. ‘i 

Kiho. 

■hi , .not 

h 

A .utldr 

prUt* Atk 

.d* 

ah. 

t . 

1 » I ■ 

!•' ’ a -d ■! 



The. h 

,o;.. 


d' m 

.f*- a 



ol Color 

idama P-. 

p- 

au 

; , ... ' 


:: • a,, a 


1 h» tor t . 

k.a *c!irn,a' 



.!.o. 1 

, . ft.::; 

!.'*J • 

do 

1. .h *1 III 

pj'odurt-. 

of 


a'.d 

osupn 


( 

' V H 

Method:^ 

in 

V 

t rr U 

tdi^ -il 

chinned i v 

iV..t ti 

Ividr.i 



rl 1!^ 

a, -..a 

t M . *d 

Is 

kl.ri , In.- . 

9;*, M 

.r a 

•«a 

V 

nn.'. 

hr.r ^ 

<"•9 

i , ptekr 

Vv 


SiS, 

pi o = 

r s n 

P. . 9 

■/ 

1; n li 

ddir -.1 

.-r*! 

J :a 


. h,ru 

h A '.h At • 

• . 

d ! iir no 

pin !,.tns«" 


f 

irr £ 

aU. »'.d- 

A.-., if. 

.* h»«n mh i 

niedadr-; 

h.i 

•. Uo ! r .e 

id 

1.0 . .nd - 

. i 

li t in* \ l.f ■ 

two drr. 

, a.f 


ham 

na th 

r -.no.- 

P 

. J e*.i, thr 

tIitS r.r.r' 

ai 

V 

hma- 

1 » 

nd.he 1 

dr 

.dull ha-. 

Irf! 

pr.o 

".y me 

a ' n ■ 5 •■ * 

o.* . «*V,1 

aJ 

iriHiOti A 

rrVirw « 

f 


lAm 

.d-in <■• 

w.nk! 

>r 

t««o tnijr 

com anun 


‘U 

a.: .iU- 

1 %' A-\t 

a * n' 


at* 1 V.iln* 

IS an lid 

, : : 

■1« 

I .da, r 

1 «• V .» 

,v h' .»!l 

!• 

sp* rt V. In* 

no! t*n|v 

k 

n.o‘ 

w. ‘.m 

'a-ir * 

.. !n. 1 

k, 

l« J imm! 

Iderafui r 

y 1 

ml 

e. .d 

d.- lo 

r .d U.d. r 

li 

V I diraliv 

Tins s. 

"n«' 


.Mafia 

'di' 

fdrr Ids 

lot 

ll 

frtj. con 

■ard 

s 

l.f rnfli-.a 

IrVlrV. •- 


.-uR‘n hv 


yuuiv. rr'-rari'lirr*. wht* tutvr h 

of .exprrtiri'i? in a imrtlcuhu’ iirrii ttf thir* fl€*ld. 
Th« liuihorii hav« not nnly pubU^b^d In their 


I'v. u ;ii'« a. hut m mu::{ car.u;:. havt' had <iir(H-t. 

« \p<'n»-ni*r witii tlu‘ wtirk in (In* laljnratory. 
Thry \\ rvi (•n{‘(nn‘a{«<MI tt> lu* Mihjt^*!ivu and to 
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vrlui’h- fur ('xprrss.ini' tluar own ojunions roii- 
th<‘ir tirhl of spfciali/.ation. 

'I“hr fhaplurs dealt with in tliis volunu' art^ : 
1. I'’it f dvat{ii’al t’diitly hy Khs'ti'on {’araniapnotin 
h’e.’onaiier. hy haiTv Kovan ; d. t^’roi'-Hadirals 
ainl Pin »i{n*hrn!U*a} ihsanlionr:, hy I>oiip.la;: C. 
Nri'ker.*. ; and it l«’ref-*liadinal Chlorination of 
(Aiyaiur Molonules, liy i\har\‘in L. Poutsnia. 

(’. V. 1C 


Antiu.d Review of KntoinoloKy (Vol. Ih). 
Ididrtl fiy Iv; > .'anith and 'riunnas K. 
Aliftler, (Annual Ih^vu'W:;, Inca, •1139, Kl 
( 'annuo ^Vay, Pah^ Alto. CaliftH'nia), 1970. 

I*P. vn taiih Prit‘«* $ Ki.oo in U.S.A. ; 
l-'orcnui h 1 

Volunn- i:> of this welUknown .“.(‘ritas nontains. 
the hdlo'A mr. artielos : Hec’ont Advantaas in 
In-t-n! population Mynamu’S, hy Cl. i\ VarUyv 
and (I h’, (dadwell ; 'I’ho Rnolop.y of Stiaa'un 
lirent-., h.v 11. Ih N, Hyiuss ; Insect Mimicry, hy 
(’arl \V Hcttfinnoycr : lavttlution and TaKO- 
iionnt' hap.niticanco of Hoprtuluction in Hlataria, 
iiy Pouis i\h Roth ; Inlorprotations (»f equator- 
nary lir.‘ ct !''trMl.s, hy (h Iv. C *oopo ; 'The Struc- 
fui'o of ArlhrtjptKl (9iomor<‘coptors> hy Rloanor 
li .‘Uih r , Ihuicy Her Nutrdion, l>y Mylnda H, 
Ihi Vtlal. ; 1 iio; \ stoniat ic,s of the Rmhioptora, hy 
I>!du.irtl S, Ross; Physiolop.y of Inscc't Ihaarts, 
hv I'danco*; V' Mi’Cann ; Ihohip/nad Rhythms in 
‘I'evce'11 lal Arthropods, Ijy A. 1 )anilovsky, 

.\h I (an'vtnih and V. !\ 'Ty: hchonk<» : U<H*cnt. 
Advance:, m Iircct Patliolo.c.y, hy .laroslav 
Wrisri : M(hI,* of Acti(»n of Pyrethroids, 
Xtctannnds, and l\ot(‘ii(»i<ls. hy t/.urn Vama- 
molo ; I'tntoinolop.y the ('ocoa l'’arm, hy 

Ih'unc- Iioston; Poim* I'l'inf Ptsts and I’lu'ir 
(a*ntrol, hy Handd V. Madsen and C. V. (h 
Ahuism ; Ulti'alow Vtdnme Applitaations (d 
Coiieentr; ti<t 1 n: .ect icidias in Medical and 
Velennary KntomoliJp.y, hy C‘. S. l.(»fp.ron; Mit<* 
Tiam.smc sion of Plant Virn.ses, liy C, N. C>ld« 
lioltl . Resastanta- t>f Tn'k.s to Choimcalr., hy It. H. 
Wharton and W. J. Roulston ; and My<’oplasmu 
and Phytarhoviruses as. Idant I^athoffens* 
INTsistently Transmitted hy InscAds, hy R, lA 
Whitcomb ^nd R. K. Davis. C, V. R. 
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.siniiiantibu 8 , produccntc.s conidiophora ct 
conidia in utraque pagina. Coru(lio|,)hora fasci- 
culala, 4-12 numero, laxa, ainergenlia pcv 
stomata, luteolo-brunnoa, divergotitia recta vel 
varie curvata', 2 --B septata, cicatricibus dis¬ 
tinctly, genicLilata, produconlia conidia singula 
modo scorpioidoo, raro rainosa, sub-obtusa act 
apicem, jxiulo latiora ad basin, 49 ‘r){) ISO ^ 

3'6{).5-50/o Conidia hyalina, 3-cellularia. 

pyrifonuia, ad apicem augusta, vv\ paulum 
curvata', obtiisa vtd sub-obtusa ad apicem ornata 
hilo- distincto ad basin luonstrante {)unctum 
unionis, 18-35 70 longa, 7*85 ll-lO// lata 

(mediel. 27-50 x 9-20 /t). 

Typurn legit J. P, Goyal in folds Pctniiacll 
t\/})}i()i(Uii Stapf. et Hubbard, in colU'gio agri- 
cultune, in cangx) experiiiK'niali, ad J(0)iu*r, 
in Uajasthaida mense augusto anni 1007. Typi' 
IMI Ne. 143518. 

MtOita i^t at. { 1052) iiad notica'd this d{.s(‘as(‘ 
at Kanpur in 1048 on kaaves of bajra' plaut.s 
that wcu'e alVected by ‘downy mildew’ and on 
liealthy i)Iants in 1052. 

Dept, of Plant Pathology, H. I>ha.sai)A. 

College of Agriculturts J. P. Coym.. 

Jobner, Ha.jasthan, NaiuAubcr 20, 1000. 


1. Mehta, P. R,, 8ingh. H and Mathur, S. (2, IirJujn 
PhyUpath., 1052, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lcpidlnni rudi'ralr Dirm. (non .sen.su Hook, f .S: 
Anders.)—a nativ<‘ of Du rope, intr()duc(*d at'u 
naturalizt'd in North America—is now nn’orcUxl 
her(‘ for the tir.st time in India from Wtsst- 
Ikaigal. A concise description wdth critical 
noil's is provided iliere, 

Lepidium ruderale Linn. Sp, !*!. (>45. 1753 
(non sensu Hook. f. ^v: Anders, 1872); ThrlL 
Gait. Lcpidiiifu 135, lOOO ; CUsisim, Nrio liritt, 
& Brown, {Unst. FI. N.F.IJ.S. Canada, 2 : 
213, U)(>3; V(a>C(})ir(dl<>y> in F). Furop. I : 332. 
1964. 

Erect-ascending, simi)ie or ofU'n branched 
from the bast', annual-biennial lierbs. Stem.s 
glabrou.s or short-hairy, 10 30 cm. t«ill. Basal 
leavi's on long petioles, obovaU'-elliptie in 
outline, 1-2 pinnatilid-pinnatisect, with an 
oblanceolate-Ianceolate or elliptic, serrate- 
dentate subacute terminal lobe, b 5 (-7) cm. 
long, middle ones se.xsile, lanccolate-narrowly 
f)blong, narrowed to thc' base, obtuse or .sub- 


a.cute at apex, -u-rralt*. piuuaXtid, I tan 
long, hip.her tau*;. liiirar lauia nlat*-, i iiiirn, ap 
U*aves luiiry or gjalirtac, ai t'J.tPrtHi, 

or sluu't-hairy, tdong.alr. .irfcatr. I,if«aa! 

raeisnes of 4 KUati. lone. lUiri I :Xan itin * 

})eduncle); pcdicrls :.ui‘Ifit-tr, ti l.i n ? rtn 

Ion*’, duriii)* anl(i o im ;n 

fruiting,: .'U'pals •{, iddiajg.. •Adh ,i {« v. ii*n ; 
hair.': at the tt»p, {I-Ua o tiVi io hui;; . j r'.d 
nolle; stainom. 2 . illaiiH-nt: ii 1 i'ln h n- , tignia 
st‘;.sih‘. capitate, ptal flhjirmd i-nan.:, • h.t! I.x 
notchi'd at apex, wimp-d .u flu- Uip, i Uai!! 

broad, 0-2 O 'd'.’. ■ (i-18 em., , ; * . n; uiitiaii 

brown, ubi't-niform, ricutfli, o 1 rj>! 5,^^: ; 
colylcdon.s incumbent, 

Etowers and fruit: : April Im .Inn« 

A rare weed of ward- plant . .au! in.tn. le,. 

SiX'cimeu.'; (‘xauuned VVe-f iPu/a! Ibittaii!-,, 
Konnag,ar. M.(\ Hirjni:: I? (t‘Af.' 

A/o/e;.*. F. nidcridi' l.mn r eh; i\ . ip. <1 ! t 
L. {i}>r(atuni Wdhi { /. lath /ah t ii'a liMiK.. 

f, Auder: . (non lamrl ,« A.-adi.' 

spei'ie.s /,. Pmn ,* n.da. i <4 Xmfu 

Amera’a. now in l- iui pt .aid A’la. 

and iia.'J often been eii <tnit*!e P. idrn’ipt-d a, 
/y. rm/ende Dimi. in (ndam iitiP.tij.. inae’e 
Halm in Halt !Ut! Sun- lad H ; '.'no, pahX .a, i 
L. danydfLonua Schrad al’t* a n.e.ixt- t.f Xnitii 
Anu'rica, but tln*;:e four i.i.itni pern 

can b(‘ di; ling.ut.sht (i m da ndh-Auig .-.a- 

1, B<'af. i)ase :a'ini amph nal Xfi n* 

hair.', t'lawah', Itaet-nu - .t Mli.i!*,, 

I ii i H’t at Willi! 

1 . Eeaf-bas<' adeniiat* , tea • < an .mnd* v 
caul. Stem hair-.. u jimiu U"! ela\.iU 
IvatM’iut'.*; l.’deral, lone 

2. petals present, It.ne. I dnut f p.d- 
("tilyletloU': aeeinnlu-nt 

/. rn'Onueas'. Pan, 

2. Pet;d.'; altsiSd. d pit tad, thru .hta!«a 
than .'.epal* t td v h-titiii' ifa und-i ri. 

3. Pod 0 *3 0 '1 o- :'a u g, t in i ’| u r 
i<'atV<*s‘ .'diarply aeuis\ “.enaf*- 

f. dr}!:.i fttli ii:,!} pttdaad 

<1. Pod tP.t (P 2i) o ld If an 1 pp« r 
leaves (ddllst* <Jt' su} Sieufe. tidile 

L ntiirniir laiui 
Grat<‘ful thank.-; art- dut- ftt pr M P Xavai, 
Ket'per. Ck'iitrcil National IbaP.tuuin. Ibear.ih. 
for hi.'- <mcourag.ement and sugin-f nm-. 

Central National Ilerliarium, i \ U Baiu 
H owrah-3, January 15, pg/u ,\i c, Biswas 
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REVIEWS AND NOTICES OF BOOKS 


'I'ri prar Uci iv.itivrr,. ImIi’j .i 
f>v w. I. .iiiti \ \i i’..«i !ri‘-if. 

( Mai't'v! lh*j,L«'!', Ith' . iJ.i, ,\1 .iti!' t>ii 

Xt'u Vnii; I. pp •. -i:;:* {‘j;.-,- -i;.., i 

Hruiaii-abii■ j ii'-pr- -, L.r^ i" i-n m tLi* 

tirid of i'> t.d..| < nya.f a., ai.. jn • -.inr*- lH. 'I 

wlirn Ihr l:r ! : !! ;a'f;u <■ rdii aim 

tho rri*r.ti! m !! a > 1 ; • ‘ i . iV,. a t thr Uiii m{ t.iji-. •« 
(tf flu'M- li.d'.aa! .i-, i-.t .• % ndi.-* mu-f ■ 

luodiatrv li.t'. a -lal i irni 

at*tivit\ ill tio .u * .1 It {■.•i-.iU t* i.f the 

intvnai' viiruu" \ii‘> u ! ;u i .tnd 

hiorlivtnr 11 > • f aa i.'.a’;* s la‘laitt rj'» uc;, |ha' 
ttif-y wrr* hn -u 

Parli ‘.ralatp a v.iitS-,;; i ’ .a* aidiaT n{ intrr 
nation..! nputatioji v.ta* t an out t.iUtini-.-. 

laditrihiH oi t.i <‘i v;.n..d o « o,n m t d« .na-.i h. 
ro\ rr’ 

'rh(‘ tatldoid- of fua s>.lun.a .II* i Th.' 

Iridoid t!!'. **o'id. • .aid .''•.noLt? |a, 

Jainoa M, I’.oiif'dd an-i K P !!. ..aoaiPi , :* Pirn, 
toxin. !*y (.‘anuiiio J P‘"»'..a. a. 'I’l-r. 

ja-noaiv, atid X» | < t.d. !-•, i; \V 1C Pavd!. 

*1, Monott'fj»«‘nf' AIL/dMai',, p*, W P, Wddman. 
J, Po MfU. aiai in Par* IC Wn .ii» i , a I .ov.» i 
Fin ;Ui‘»trrj'rn<"., ! 1“ i; no. *‘.4 . and f. S.ojtun- 

iK'im Allotii a.d'., I • •, i» }•' |'',0.il . i; 

‘Thr 1 hm( 1 V, i!l ' r u .to! 'i>\ oi-.n.na 

clnntr.!'., | "hai a t-:.-*'. !.• * v’amn.d « h. inr.t . 

Pioolirnu.'t ■ , an.i i a a n iJa . i • -idt-o -.!rd in 
product", t.f n.duial .ir.nn P V I{ 

Mrthodri in i‘drr Kadu al ('hmuntiv ( \‘o! I) 

|.a. I-' n; llu. . , ; , .M.Utad lU ]■.]., I, Ilir , 
Hit, A'j/.n'a, "'•o'v, V<aL>. PXIlf 

!*p \I dlia i *1 a . y I 1 /a , laid -Jt It d 

'riir- of ■. ta naa!. av, ai* of fia' uji 

jusrfanro t.f fn.- ia.ja.d-. a' lt'aPl*»n lUliJ 
turtiiafo-. h.a, UaJaa.iti • . an a,; < alif'til i!i«' pa- • 

two <|oik in-• Pm Up' Pin. --anai- pri iod. Ihf 

inrro,4'.«" ill of '-.ajdUa- |;!«n at tit r Int*. 

tof'f nio'.f piaa'amy; •aa-n!j'.’.- t ti < t w h‘-I iium i A 
rtwm-v. n.f fl'a- hP-i.duso v<oid..l t'o too !iin<- 
<‘on‘uiniin: P9 m.ao- naiiri- t tf t;irat<-i \alu» 
tr. an mn j t ♦ ta! o. *■ ir-ia-’,'. P*. att r\p'»-rf win* 

ntd onit, l;i}ow- fo fiiai the pmtniont 

lifnratui'r', Put o, aldo to rmPnatr it i-jdtralp. 

Thi”; r.opo'., dlofianl.v jy» i'dri' fiudo'iti ('ht’ju:'. 
try, nt>n-.i:.ln t>f cnfu'id jrvuur wnttaii Pv- 
ytninff rvyM^urvhfr\ win# havo di'.|4a\rd a dt'di’ot* 
of exp^rtifio in a particulur artui of thix field. 
Th® authom hav# not t»nly publinhed In thrir 


‘OMi ;n« m Pot in ini9;t fii.ai*;., inna* hnd iinaad 
• \p<-i imiia- with Iho wtifk m tho lal >orat ttry. 
I Pos w oj o i'iu’onra!',i i{ to Pa Mihjrtd!\'t‘ and lo 
I Id tin:, p.ntii-idar wrdinv. oiTort a:; a 
^(‘hadi- ftn t \prt*‘Miiy, thoir own opinion,', 
taTinna. tnon- ti« l<i of :.}iociaii.’at ion 

d'in‘ riuiptar;. iloalf with m tin;; volinno art*: 
h I* too Ifatlioal .'■"‘(iniy i»\ Ploidrnu Par.aniai'jiotm 
{u".«tnaimo. hy Parry Kovan ; Pror Ihuhi-al!. 
and Photorhonncai Koartion-,, hy Piundns 
Noid.of . ; and 3 i‘d'<-o hhulira! t'hhtriuat ion of 

<d-Miiio Molootilo'. iiy :Marvin P, Pontrina 

V. PP 

Annnal Ivrvicw of ICnt onndop.v (VttP Pt). 
I’.djtt d Its Iv. y I*' piintlh aiu! 'riiomar; P, 
Aldtlor i Animat Phwtowr. Inc,. dP'U). Kl 
Pannno Way, Palo Alto, (’a!ift>rnia p PJVtI. 
l‘P vii ihici* $ in.iHi in P.S.A. ; 

l'’nr«m*.n tf. 10 aO 

V'ohmio p» i.f the. u'idPdutown mth':; contain:- 
Pio Jidlo'.vin.if article*. : IP'cont Advuincc:; in 
Pet id Pttftulafion IJynannc::. liy (?. ( \ VarIcy 
•omI tj K, (p’atlwt ll t d'ht* Pctihtj'.y of Strcani 
Iict^d'., hs' I! Pi. N. Ilync'., Inr-cid IMindcry, Py 
Pot 1 W h*o!! onnifVor ; I’A-olutum and Taxtr- 
ntamc Pacjulicanco o{ 1 h'prt»dnctmu in fUataria, 
P' Plan*. I\P Ihtth . Intorproiat toil:; of p>natrr ■ 
naiIic.' td I'di'■ d'-. t»\ p !{ (duipt*; Tho .Struc 
tnro (if ArthittjiOii <‘Itoim u coopt or:,, hy PI<*ani>r 
n .’lldoi . Hortiw P.oo Nutidmn, Py Mylnda IP 
H.isttal. . Pao'.yr.t float lO'. of llio Pnihit^ptci'a, 1 ly 
Pdwaitl M Ivt*:.:. ; I‘hy'.iolor,> of Invoct Ifoart'-. 

to. I'd.moo-. V Met *.tun ; PmhMueal Ivhsdhne; in 
Poriftnal Arthi id*o<t'.. Py ,\ Py 1 tanilevr ky, 
X I (havlun. ami V P. d‘y* hehonlm . poeenl 
Advaiioo- in In-Old P.dhoha'v, Pv .faiairdav 
Woe.t i , .Mtttlr of Atdmn t»f Py rot hroiii:;, 
loot lilt a« (■, and h'tdt noid: . Py Pmru Vania' 
UioftJ : Pnltnimioew (ff the (*oooa 1 *^ 1110 . liy 
pf'nne Po* Itai ; Ponio I'imt Pe* (a aiitf ‘riieir 
Pitfdrtil, Py Harold P, Matinon au»l <’ Vd (P 
MtUffan; l^!^.dov^' \ddnnio ,A ppl teat ion:, td’ 
(d'Oci'idr. ltd I n* oel mido*. m IModiea! anti 
\ddorin.oy Pntfan<dff^!\, hy Pofpron ; Mite 

'Id'.in*:nn:-.ittn of Idant Vinr-o.*-, Py P. N. c?t<l-- 
tmld . Hcm; taneo <d ddel,.,*. ttf ('honneal*;, hy H IP 
Wharton and W. J. Houl.aion ; anil MyeoplaMua 
an<i PhylarPovirn'^e.a a,*; PP'int Pathogen.-r 
Pidva.atently 'rranandtfed hy Inai'cts, hy H, IP 
Whitcomb and IP K. Davi^i. C, V. IP 
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similantibus, producentes coniciiophora i‘( 
conidia in utraquo pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergenlia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvata', 2'-8 septata, cicatricibus dis- 
tinctis, gcniculata, producentia conidia singnla 
mode scorpioideo, rare ramosa, sub-oblusa ad 
apicom, paulo Jatiora ad basin, 49 •50' 150 - 
3-60~5*50/^. Conidia .hyalina, O-celluIaria, 
pyritomiia, ad apicom augusta, vtd paulum 
curvatas obtusa vel sub-obtusa ad apieein ornala 
hilo dustincto ad basin monstrante punetuin 
Linionis, 18-35-36-70/<. longa, 7'35-lM()/^ lata 
(medict. 27-50 x 9-20/x). 

Typum legit J. P. Goyal in foliis Vennhvil 
typhoiciis Stapf. et Hubbard, in coHegio agri¬ 
cultural, in cainpo expcrimentali, ad Jobner, 
in Rajasthania mense augusto anni lOO?. Type 
IMI No. 143518. 

Mehta ct al. (1952) had noticed this disease 
at Kanpur in 1948 on leaves of bajra- planl.s 
that were afl’ectcd by ‘downy mildew’ and (Hi 
healthy plants in 1952. 

Dept, of Plant Pathology, li. Phasada. 

College of Agriculture, J. P. Goyai.. 

Jobner, Rajasthan, November 29, 1909. 


1. Mehta, P. R., ^Singh. B and Mathur, S. C., ///Man 
/'hyiopai/i„ 1952, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sc'n.su n<H)k. f it- 
Anders.)—a native of Europe, introduced ar' ; 
naturalized in North America—is now r<‘eord<‘d 
here for the first time in India from W<‘.st- 
Bengal. A concise description with critical 
notes is provided ihere. 

Lepidium ruderale Linn. Sp, PL 045. 1753 
(non sensu Hook, f. & Ander.s, 1872); ThelL 
Gait. Lepidinvi 135, 1906 ; Gleason, New Hrilt. 
& Brown, FI N.E.US. Canada, 2 : 

213, 1963; Vasconeelloi^ in FI. Kurop. 1 : 33:>. 
1964. 

Erect-ascending, simple or often brancht'<l 
•from the base, annual-biennial herbs. St(nt\s 
glabrous or short-hairy, 10-30 cm. hill. Haral 
leaves on long petioles, obovate-tdliplic in 
outline, 1-2-pinnatifid-pinnatisecl, with an 
oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, L-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base, obtuse or sub- 


acuti 

- at a] 

n-\. r.orr;tt 

e. 

pumatind, 1 .. : 

' eui 

long.. 

hig.ln-r 

one:. Iiu< ; 

:ir- 1 

.lU.'i o1;4!i-. rfit.lr 
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rj - „n d.d 
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-.hort-iiairy. c-Ien;* 

;de. 
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raetone.v of 

4 Id eni 1 

t»n;' 

1 du'l. [ :* rin 

3 ’ir; 

pt-tiunelo); 

1 u‘< iiet-b. 

;.ub 

trl’rfr, |f j.t I! 

' i'ln 

long. 

during. 

.Jdhe:.i: , 

O 

3.> li 3 L*n.: 

m 

Iruiting, ; : <-{ 

tab, 4. ob 

loll: 

. V. d n .1 

b*n.; 

ham; 

at th( 

• top, d-(i 

a 11 

0 ♦ cn 1 i« 'ji:: . 1" 

end- 

none 

; .':t;inien:. 3, lil.inn 

-Id- 

n 1 rm i. m; , d i 
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.Slit-, I’apilafr. Ptui f!li| :• < m.. i ..Min;;, ■ li.d 1 « ’ 

noteh«‘d at wui.a.i li al fl.r :-*n Ifit;/. ! sh.Oi 

broad. (1-3 (1-3.3 - u-13 m; . -.f,;- nad/b 

browti, ; uhr(‘niriu‘nn tin'oU;. It!*, Imo. 
I’olyletloii:; inciuulx-nt, 

I'’lowfr:; and frtnl.’. ; Apid fi* .luin 

A ram w<*<-»l ot wa-li- jg.a't . and ■ 

SpeeiitifU;. rvaitnnt-ii : \Vt ■ t lb n,::a! 

Konnag.ar, MA\ lUr.wti:: 13 »i*.\l 

Nidi'::. L. nuianili’ I.nut . ‘i*- d. .dad 1 . 

L. upelalnm Willd | /, r Uilf r^ii, vir.n Ibna. 

f. K' Andcr r non Linn.i ( Mid.ti A.- nd: • 
.sp(*ci(*.s rinjniu'ii ui Linn a n.dn.*- XMifn 

Anu-rie.-i, lutv. ad\*»-n{i\, m .aid .\'nn, 

and has oilnn brm ri j i'ni-f*srd'. iin-nd?.rd .e 
/.. rudeniL- Linn in luiiian iuinaii, t ;-a-n- 
Uabu in finlt Htd Snvr Iial H . ;'nit pMbd .n.a 
L. demiifLuruin Schrail ;tbi» .i ti.ra\r m{ X.aUi 
Auieri(-a. bul tbr.-.r funr •, l.drd - i.n a 

I’an b<* di: iing.ni'.ln d lu lb» l»db e. mg, .f.a*. 

1- Li’al ii a • .'•? lui amj d« .rani .*d»tn 

hair:, clax ai''. iILn-., .- lani 

/ .nM-nda;:. U'dld 

I. Loaf. i»a’.r alb-liuan nnl * an an.ldr.i, 
caul, .S(t«m hail’., n jo-tM m*? 

H;u-<*nie:. lateral, bine 
3.. Potal;. jji'f.i'id. i«me' { tb.tn -rji.t! 
t Ndy InInm. arcumbi id 

/. i inr. iiii'u !i. ! ann 

*' Pftal:. abamf. tl pr*- ♦ad, tfirii 

than a«*{>ai' (*♦ d vb dtnr na'umi'sn. 

*1' Loil ()■.{ 0 4 0 3a n 3 rm 1 ppn 

Icnvr:; • barpl) .u-utr, -rj t.d*- umr-rd 
/. di'ir.i {hit dirliiod 
0'2 0-3,a 0 lU (I 3 rm Lpp* i 

leave-, obtnar af rad.andr. mdiir 

/. /Tideralr I ann 

Gratt‘ful thank,-; are <lna to in \i |» x.n, ai, 
Kt*< 4 )er, ( eiitmi} Natijinal Itorbainnu, |fov<iah, 
for hi.v <m(‘ourag.<-ini-nt ;int| 1 mir. 

Central Nttlional Herbariuun C |{ Haiu- 
Howrah-3, January L5, 197t) M C. IUnwa:.. 
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Cyclopcntanoicl 'Fcrpcnc Derivatives. l-aiilrvi 
bv i- Tai lor and A !v I’..ttt«-rr by, 

(Mareel Drlda-r. Ine . Madr«ni A\a>nin . 

New York). IWJ b*b s ■ -KE.V Diae.- S :‘t;.aa. 

Heniarknt)!r plfip'r: l;.r iirt U Juadi' in the 

fieUi c»f eyelu} nib ant* n.nn« »tfi. | t-nc' riuet- UE 
when Ihe fn at .' ti uetuic v. a- t }uenial«*<l, ann 
the rereiU eh-na ae dsbiMii ti|' tin- unj ntitaner 
nf t!u‘;e liatiual I'ltHiiu-!-. a-, ba r;_\ n? la-t j,* intcf.. 
mediate.*; ha\rtill hii'lier mfr«a:fii re.-.eari'ii 
activity m tin.-: a!*-a h v... b* ean-.t- ef tin* 
int{'n.*;e eurreiit iiiU-\n ■: m tbt- i-aemetry and 
bioelu-nu.* t ry ei e;. eh »j M-nhea* in<'iitdta*}u lit-; that 
th('V wei'f sch fttMl ti'I jneUl; leu Hi tbi*: r.eiae' 
Dac*h .*.eetieu i: uidt»n b*. .in anhiMr td' inter 
nati(»nal it-pulatien i.*. la* e. an eut-.laudnif. 
tmntnbutor fa eiiiyn.d ri'«;iirii m the ,ir<*a he 
envt‘r:'. 

'Fhe eentent*. at' the. VithiiUf ait- , \ 'The 

Iricinld (; lyei »■ idt :. and Sinular Snb'.tanee*., b> 
datni*:; M. Hnbbdt and K D S.-a. baith ; ih<*re 
tnxin, by t*aruune J. t‘*t*eia; d lieeet 'IN-r 

penmds aiul NepetaL b;. (I VV. K. (‘avdl. 

4. jMnnuterjH-ne Aikalmd'., by \V t‘ Wihlinan. 
J. he Men. and \u Pat! li Wn'.iaf . I,(‘\v»‘e 

Furannterpene*. by 1* Kubota; and u Si-.ipnha 
p(*ni' AUnthnd'.. b\ m Is l‘’nv,atd.- 

'rin-. bnolv v.il! i a* toinid n.tftil b’. ojisune 
<’hcnn'd'., plan n leet dt• t• , nf ihein.d ehfuir t-., 
bioehtauisf'.. and ba u ntnia t i-■ mttndt'd in 
prndiu't.-; t*f ladnial ouein D. V, H 
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inrrea’a^ n\ volunii* t.f -ea-utifa* Idejatuie ha: 
left nar f piae’j-.me •.ea-ntr.!'. ovft whelmetl. A 
review td’ th<- idfiature wmdd t*o tt»o tune 
t'unr.umini: for itianv r«-ad«'r- < >f ins-ater value 

i*: an mtes pro fat n-.- la-va-w bv ati expert wlm 
nut e»nl>' know-; \k. Iieie to fend thi* pi-rtuieut 
Httnadure, hut i:. able fo evaluati* d t*rdieally 
Thi.s .senery in yvi’i' -Udilivnl 

tty, euta.nsla nf enliea! reviews written by 
young researchers whti have displayed a degre<‘ 
of expiTlise in a particular area of this held. 
Th« authom hav« not only publiahcd in thrir 


own ana. but in ninrt easi*;;. havo liad dina-t 
I Hperionee with tin* work in the lahoralory. 
d'hoy u en i'lteoiirai'.ed to ht* .• idijertivt* aiuj to 
r<*;s rd thi.’. pai'tieular writine. etTort as. a 
\ <‘iiiele for c‘v pn-: Sine, their own opinion;; eon - 
I'crnine. llieir tieUl oi' :;jlet'ialisatimp 

'The ('liaptei';. ti<‘alt wdli in thi.*; volunu* aia* : 
I. I'‘rer Ih'iiheal Stuil> hy Kleelron Daramap.netie 
Ivesouaiu'e, by harry Ki*van ; Ik l‘'re(‘d{adieal.‘; 
aihl I diotoehoinieal Keaetions. ity Dour,las <h 
Neela-r-; ; ami d. k'ree-lhidieal (‘Idoianat ion of 
( ire.anie Mideenle; , by I\lar\dn h. Ikmtsma, 

Ch V. Ih 


Aniui.d Review of IsntoinoloKy (VoL Id). 
I'Mitisi by K;:y !•', hmith and 'riioina;; l*h 
Mitller. (.Annual Keview;;. Iius, 'I Kh). Kl 
t'anmio W'ay, Dalo Alto, (‘alifoi’ida), Db/O. 
Dp vii iiUd. Drift* $ lO.tK) in U.S.A. ; 
l*'or(*ie.n $ I (kail. 

Volume ii» of (hi*. Wi'lhduiown ,*;(‘rie.s contains 
th«* tollowinp. articles: hhH‘i*nt Advances in 
Iir.eet IN>pnlation Dynanne,'., by (h (\ VarUyv 
and (I h*. (dsalwell; 'PIu* Id'olop.y of Slt'eani 
heeels, by H. D.. N, Hym*,*: . In.*;ec( Mimicry, by 
('art \V hh‘tlc-nnieyer ; Kvolution and d'axo- 
noniie hu'.nihcance oT Heprodiadion in Hkdai'ia, 
liy hour. I\D hhdb ; Inl<*rpretalu>ns of C^hialer- 
nary Invi’i t*'(e • d* , liv <h H. Cixipe ; 'I'be Striu’^ 
tui'e of Aribrop^'d (‘beinoreiasdors, by Kksanor 
ll hide!'; Uone> Ih-t* Nnti'ilion, by Mykola H. 
ll.iydalv , !hte.y.-Jeniati(‘s, of the Kmbiopl(*ra, by 
Kdward S, Koss ; Dhysaolop.v of liesH’f Hearts, 
bv l'hane<-s VA iVIcC'.ann; Hiol<ip.ical Hbythms in 
d'erre'fI'lal .VrthrotuHls. by A. D. Dandcv:.ky, 
N I (,'ory'hin. and V, !k Ty.* hcbeiiko . Heci'id 
Ailwmce*. m Insert ikitholopy, liy Jaro.'dav 
Uh-f.ef ; kbulf* of Art ion of !‘yrethroids, 
Nieotinoids, and {{otenoals, by I/.uru Varna- 
luoto ; Kniom<»lo|'v of the (*oeoa I'‘arm, hy 
iieutu*. ht*ston ; Dona* krud Der.t:: and dduhr 
<*<«nlrol. hy Harold !•'. lV1ads.en and V. Ch 
More.ati ; Hdralow Vhdume Apiilas'dions of 
('(»neeidrs.tei{ Inset*{ieidt‘s m Medu'al and 
Veterinary Knfonadopy, hy C. S hofitreii ; Mite 
'rransmission of Plant Viruses, hy C. N. <>ld- 
lit'ld . lh*:;i.‘.tarns* of dhek.*; to Clu'imrals, by R. H. 
Wliarton atid W. J, Rou!.*:ton ; and Myc'oplasma 
and Ihiylarlnivirusc'.*; as Plant PathofP'ns* 
Dt*rsisteidly d’rnnsnutted by Instxds, liy .R. lA 
Whitcomb and R. K. Davis. C, V. R. 
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similantibus, producentes conidiophora et 
conidia in utraque pagina. Conidiophora fasci- 
culata, 4-12 numero, laxa, emergentia per 
stomata, luteolo-brunnea, divergentia recta vel 
varie curvatai, 2-8 septata, cicatricibus dis- 
tinctis, gehiculata, producentia conidia singula 
modo scorpioideo, raro ramosa, sub-obtusa ad 
apicem, paulo latiora ad basin, 49*50-150 X 
3*60-5*50/A. Conidia hyalina, 3-cellularia, 
pyriformia, ad apicem augusta, vel paulum 
curvatai, obtusa vel sub-obtusa ad apicem ornata 
hilo distincto ad basin monstrante punctum 
unionis, 18*35-36*70 /<t longa, 7*35-11*10^ lata 
(mediet. 27*50 X 9*20 /a). 

Typum legit J. P. Goyal in foliis Penniseii 
typhoidis Stapf. et Hubbard, in collegio agri- 
culturae, in campo experimentali, ad Jobner, 
in Rajastihania mense augusto anni 1967. Type 
IMI No. 143518. 

Mehta et al. (1952) had noticed this disease 
at Kanpur in 1948 on leaves of bajra plants 
that were affected by ‘downy mildew’ and on 
healthy plants in 1952. 

Dept, of Plant Pathology, R. Prasada. 

College of Agriculture, J. P. Goyal. 

Jobner, Rajasthan, November 29, 1969. 


1. Mehta, P. R., Singh. B. and Mathur, S. C., Indian 
Fhyiopatk,, 1962, 5(2), 140. 


LEPIDIUM RUDERALE LINN. 

(BRASSICACEAE) IN INDIA 

Lepidium ruderale Linn, (non sensu Hook, f & 
Anders.)—a native of Europe, introduced and 
naturalized in North America—is now recorded 
here for the first time in India from West- 
Bengal. A concise description with critical 
notes is provided here. 

Lepidium ruderale Linn. Sp. PI. 645. 1753 
(non sensu Hook. f. & Anders, 1872); Thell 
Gatt. Lepidium 135, 1906 ; Gleason, New Britt. 
Sc Brown, Illust. FI N.E.U.S. <Sc Canada, 2 : 
213, 1963; Vasconcellos in FI. Europ. 1 : 332. 
1964. 

Erect-ascending, simple or often branched 
from the base, annual-biennial herbs. Stems 
glabrous or short-hairy, 10-30 cm. tall. Basal 
leaves on long petioles, ob ovate-elliptic in 
outline, 1-2-pinnatifid-pinnatisect, with an 
oblanceolate-lanceolate or elliptic, serrate- 
dentate subacute terminal lobe, 1-5 (-7) cm. 
long, middle ones sessile, lanceolate-narrowly 
oblong, narrowed to the base^ obtuse or sub¬ 


acute at apex, serrate, pinnatihcl, 1*5-2 crn. 
long, higher ones linear-lainceolalo, entire, all 
leaves hairy or glabrous. Flowers in glabrous 
or short-hairy, elongate, ebracteatc, latc'ral 
racemesi of 4-10 cm. long (inch 1-2 cm. long 
peduncle); pedicels subtercte, ()• ir)-{)*2 cm. 
long during a-nthesis, 0*25-0*3 cm. long in 
fruiting; sepals 4, oblong, with a few lone; 
hairs at the top, 0*05-0*07 cm. long; petal.*: 
none; stamens 2, tilamcnts 0*1 cm. long; stigma 
sessile, capitate. Pod ellipsoid-oblong, shallowly 
notched at apex, winged at, the top, longer than 
broad, 0*2-0*22 x 0* 18 cm. ; seeds n>ddish- 
brown, subreniform, smooth, 0*1 cm. K)ng ; 
cotyledons incumbent. 

Flowers and fruits ; April to June. 

A rare weed of waste places and roadsides. 

Specimens examined : West-Bengal : Mooghl.v, 
Konnagar, M.C. Biswas 12 (CAId. 

Notes. —L. ruderale Linn, is elosedy allic‘d to 
L. apetalum Willd. | rr L. ruderale sensu Hool;. 
f. & Anders, (non Linn.]—a Central Asiatic 
species L. virginicum Linn.—a nativt^ of North 
America, now adventive in Furoi)t‘ and Asia, 
and has often been erroneously i{k‘ntilU‘d as 
L. ruderale Linn, in Indian herhariai (vide 
Babu in Bull Bot Surv Ind. 8 : 200, lOOG) and 
L. densifloruni Schrad.—also a native of North 
America, but these four closcdy r(dat(‘d sptu'ii*:: 
can be distinguished in the following way : 

1. Leaf-base semi-ami)lt‘.\icaul. Stem- 
. hairs clavate. Racemes a.xillary, short. 

—L. apidaliim Willd. 

1. Leaf-base attenuate.', not semi-ampU'xi * 

caul. Stem-hairs, if pw^vwi not clavate. 

Racemes lateral, long. 

2. Petals present, longt'i* than .-•(‘pals. 
Cotyledons accumbc'nt. 

—L. virghnciivi Linn. 

2. Petals absent, if present, then .shorter 
than sepals.. Cotyledons incumlH'ni. 

3. Pod 0*3-0-4 X 0*25.d)*3 cm. tJ()per 
leaves sharply acute, serrale-ineist'd. 

—L. densifloruvi Schrad. 

3. Pod 0*2-0*25 X 0* 15-0*2 cm. Uppt'r 
leaves obtuse or .subacute, (mlire. 

—L. ruderale Linn. 

Grateful thanks are due to Dr. M. r\ Nayar, 
Keeper, Central National Flerbarium, Howrah, 
for his: encouragement and suggestions. 

Central National Herbarium, C2 R. Babu. 
Howrah-3, January 15, 1970. M. C. Biswas, 



No. 12 1 

June 20, 1970 J 


289 


REVIEWS AND NOTICES OF BOOKS 








Cyclopentanoid Terpene Derivatives. E'ditedi 
by W. I. Taylor and A. R. Battersby. 
(Marcel Dekker, Inc,, 95, Madison Avenue, 
New York), 1969. Pp. x-f- 432. Price $ 26.50. 
Remarkable progress bas been made in the 
field of cyclopentane monoterpenes since 1958 
when tihe first structure was elucidated, and 
the recent demonstrations of the importance 
of these natural products as biosynthetic inter¬ 
mediates have still further increased, research, 
activity in this area. It wais because of the 
intense current interest in the chemistry and 
biochemistry of cyclopentane monoterpenes that 
they were selected for inclusion in this, series. 
Each section is written by an author of inter¬ 
national reputation who is an outstanding 
contributor to original research in the area he 
covers. 

The contents of this volume are : 1. The 

Iridoid Glycosides and Similar Substances, by 
James M. Bobbitt and K. P. Segebarth ; 2. Picro- 
toxin, by Carmine J. Coscia; 3. Insect Ter¬ 
penoids and Nepetalaictone, by G. W. K. Cavill; 
4. Monoterpene Alkaloids, by W. C. Wildman, 
J. Le Men, and in Part K. Wiesner ; 5. Lower 
Furanoterpenes, by T. Kubota ; and 6. Sesquiter¬ 
pene Alkaloids, by O. E, Edwards, 

This book will be found useful by organic 
chemists, pharmacologists, medicinal chemists, 
biochemists, and bioengineers' interested in 
products of natural origin. C. V. R. 

Methods in Free-Radical Chemistry (Vol. 1). 
Edited by E. S. Huyser. (Marcel Dekker, Inc., 
95, Madison Avenue, New York), 1969. 
Pp. xi-h 208. Price $11.75; £ 5.12 sh. 0 d. 

The spectrum of chemists aware of the im¬ 
portance of free radicals asi reaction inter¬ 
mediates has increased significantly in the past 
two decades. During this same period, the 
increase in volume of scientific literature hasi 
left most practising scientists overwhelmed. A 
review of the literature would be too time- 
consuming for many readers. Of greater value 
is an interpretative review by an expert who 
not only knows where to find the pertinent 
literature, but is able to evaluate it critically. 

This series, Methods in Free-Radical Chemis¬ 
try, consists! of critical reviews written by 
young researchers who have displayed a degree 
of expertise in a particular area of this field. 
The authors have not only published in their 


own area, but in most cases, have had direct 
experience with the work in the laboratory. 
They were encouraged to be subjective and to 
regard this particular writing effort as a 
vehicle for expressing their own opinions con¬ 
cerning their field of specialization. 

The chapters dealt with in this volume are : 
1. Free-Radical Study by Electron Paramagnetic 
Resonance, by Larry Kevan; 2. Free-Radicals 
and Photochemical Reactions, by Douglas C. 
Neckers ; and 3. Free-Radical Chlorination of 
Organic Molecules, by Marvin L. Poutsma. 

C. V. R. 


Annual Review o£ Entomology (Vol. 15). 

Edited by Ray F. Smith and Thomas E. 

Mittler. (Annual Reviews, Inc., 4139, El 

Camino Way, Palo Alto, California), 1970. 

Pp. vii*f 502. Price $10.00 in U.S.A. ; 

Foreign $ 10.50. 

Volume 15 of this well-known series contains 
the. following articles : Recent Advances in 
Insect Population Dynamics, by G. C. Varley 
and G. R. Gradwell; The Ecology of Stream 
Insects, by H. B. N. Hynes; Insect Mimicry, by 
Carl W. Rettenmeyer; Evolution and Taxo¬ 
nomic Significance of Reproduction in Blataria, 
by Louis M. Roth ; Interpretations of Quater¬ 
nary Insect Fossils, by G. R. Coope; The Struc¬ 
ture of Arthropod Chemoreceptors, by Eleanor 
H. Slifer ; Honey-Bee Nutrition, by Mykola H. 
Haydak ; Biosystematics of the Embioptera, by 
Edward S. Ross ; Physiology of Insect Hearts, 
by Frances V. McCann ; Biological Rhythms in 
Terrestrial Arthropods, by A. S. Danilevsky, 
N. I. Goryshin, and V. P. Tysihehenko ; Recent 
Advances in Insect Pathology, by Jaroslav 
Weiser ; Mode of Action of Pyrethroids, 
Nicotinoids, and Rotenoids, by Izuru Yama¬ 
moto ; Entomology of the Cocoa Farm, by 
Dennisi Leston; Pome Fruit Pests and Their 
Control, by Harold F. Madsen and C. V. G. 
Morgan; Ultralow Volume Applications of 
Concentrated Inaecticides in Medical and 
Veterinary Entomology, by C. S. Lofgren ; Mite. 
Transmission of Plant Viruses, by G. N. Old¬ 
field ; Resistance of Ticks to Chemicals, by R. H. 
Wharton and W. J. Roulston ; and Mycoplasma 
and Phytarboviruses as Plant Pathogens 
Persistently Transmitted by Insects, by R. F. 
Whitcomb and R. E. Davis. C, V. R. 
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Basic Infrared Spectroscopy. By J. H. Van 
der Maas. (Heyden & Son Ltd., Spectrum 
House, Alderton Crescent, London N.W. 4), 
1969. Pp. 108. Price £ 1.10.0; $ 3.50 ; DM 
13.50. 

Infrared spectroscopy has become an indis¬ 
pensable tool in organic chemistry. In its 
application, especially to macromolecules, 
practice has far outrun theory. Interpretation 
of the spectra of large molecules involves- 
theoretical methods which are often different 
from those applicable to small molecules. The 
booklet provides a reasoned approach to this 
aspect of the subject and will act as a guide 
to those starting infrared spectroscopy. Besides, 
the appendices on typical band contours, 
correlation charts, and infrared absorption 
frequencies of functional groups will be of 
ready help to graduate workers. A. S. G. 


Physician’s Book Compendium. Editor: Max 

Celnick. (Marcel Dekker, Inc., 95, Madison 

Avenue, New York, N.Y. 10016), 1970. Pp. 846. 

Price $ 29.50. 

This Compendium is an indispensable 
reference volume to physicians who would like 
to keep abreast of times in the rapidly expand¬ 
ing field of medical knowledge and medical 
information. It is at comprehensive guide to 
medical books in print. More than 10,000 
books now in print are listed and they include 
besides medical texts, books on topics of 
general interest to the medical profession, such 
as doctor-patient relations, forensic medicine, 
nutrition, exercise, and so on. 

The basic divisions of the Compendium are 
by medical specialty. Within each specialty, 
there are sub-specialties under each of which 
are listed the books giving the author publisher 
and in many cases, a brief description of the 
contents. 

Supplements to this 1970 Compendium will 
be issued periodically to include new publica¬ 
tions. A. S. G. 


ANNOUNCEMENTS 
First International Mycological Congress 
Arrangements are being made to hold the 
First International Mycological Congress from 
7 to 16 September 1971 at Exeter, Devon, where 
accommoda/tion will be available in the Uni¬ 
versity HaUs of Residence. 

The main feature of the programme will be 
a series of broadly based symposia with invited 


speakers. These will be grouped into seven 
sections: Structure and Morphogenesis, 
Cytology and Genetics, Taxonomy, Physiology 
and Biochemistry, Industrial and Applied 
Mycology, Ecology, Symbiosiis and Pathogenic 
city. In addition there will be many less 
formal meetings and ample opportunities for' 
the exchange of ideas. 

Further details may be obtained from 
Professor J Webster, Secretary, First Inter¬ 
national Mycological Congress, University of 
Exeter, Exeter, Devon, England. 


ERRATUM 

Curr. Sci., 1969', 38, 510, Line 1 : 

For ‘"m-Menth” 
read “m-Mentha” 

Curr. Sci., 1970, 39 : 

(1) Page 220, Column 1, Line 27 from top 
Instead of Little Rann of Kutch off 

Kharagodha Read 10’ N., Long. 71" 39' E.), 
District Kutch. 

(2) Page 221, Column 2, Line 1 
Instead of 34 Read 32. 

(3) Page 222, References 

2. Singh, G., Indian Geohydrology, 1967, 3 

( 1 ), 111 . 

Books Received 

The Geological Society of America 
Memoir No. 116—Studies in Volcanology — 
A Memoir in Honor of Houiel Williams. 
Edited by R. R. Coats, R. L. Hay and C'. A. 
Anderson. (The Geological Society of 
America, P.O. Box 1719, Boulder, Colorado 
80302), 1968. Pp. 678. Price $19.25. 

Memoir No. 117—Bibliography of Fossil 

Vertebrates. Edited by C. L. Camp, H. J. 
Allison, R. H. Nichols and H. McGinnis, 1968. 
Pp. xlii + 644. Price $ 14.54. 

Special Paper 98 : A Catalog of Analyzed 
Calciferous and Subcalciferous Amphiboles 
together with their Nomenclature and- 
Associated Minerals. By Bernard E. Leak, 
1968. Pp. vi + 195. Price $ 7.50. 

Special Paper 99 : Tectonic, Plutonic and 
Metamorphic History of the Central Koote- 
nary Arc British Columbia, Canada, 1968. 
Pp. 94. Price $ 6.00. 

Special Paper 112 : Pleistocene Recent 
Stratigraphy Evolution and Development of 
the Apalachicola, Coast, Florida. By J. E. 
Schnable and H. Grant Goodell, 1968. 
Pp. viii -I- 72. Price $ 2.75. 
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Basic Infrared Spectroscopy. By J. H. Van 
der Maas. (Heyden & Son Ltd., Spectrum 
House, Alderton Crescent, London N.W. 4), 
1969. Pp. 108. Price £ 1.10.0; $ 3.50 ; DM 
13.50. 

Infraored spectroscopy has become an indis¬ 
pensable tool in organic chemistry. In its 
application, especially to macromolecules, 
practice has far outrun theory. Interpretation 
of the spectra of large molecules involves' 
theoretical methods which are often ditferent 
from those applicable to small molecules. The 
booklet provides a reasoned approach to this 
aspect of the subject and will act as a guide 
to those starting infrared spectroscopy. Besides, 
the appendices on typical band contours, 
correlation charts, and infrared absorption 
frequencies of functional groups will be of 
ready help to graduate workers. A. S. G. 


Physician’s Book Compendium. Editor: Max 

Celnick. (Marcel Dekker, Inc., 95, Madison 

Avenue, New York, N.Y. 10016), 1970. Pp. 846. 

Price $29.50. 

This Compendium is an indispensable 
reference volume to physicians who would like 
to keep abreast of times in the rapidly expand¬ 
ing field of medical knowledge and medical 
information. It is a comprehensive guide to 
medical books in print. More than 10,000 
books now in print are listed and they include 
besides medical texts, books on topics of 
general interest to the medical profession, such 
as doctor-patient relations, forensic medicine, 
nutrition, exercise, and so on. 

The basic divisions of the Compendium arc 
by medical specialty. Within each specialty, 
there are sub-specialties under each of which 
are listed the books giving the author publisher 
and in many cases, a brief description of the 
contents. 

Supplements to this 1970 Compendium will 
be issued periodically to include new publica¬ 
tions. A. S. G. 


ANNOUNCEMENTS 
First International Mycological Congress 
Arrangements are being made to hold the 
First International Mycological Congress from 
7 to 16 September 1971 at Exeter, Devon, where 
accommodation will be available in the Uni¬ 
versity Halls of Residence. 

The main feature of the programme will be 
a series of broadly based s3nnposia with invited 
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speakers. These will be grouped into seven 
sections: Structure and Morphogenesis, 
Cytology and Genetics, Taxonomy, Physiology 
and Biochemistry, Industrial and Applied 
Mycology, Ecology, Symbioslis and Pathogeni¬ 
city. In addition there will be many less 
formal meetings and ample opportunities for 
the exchange of ideas. 

Further details may be obtained from 
Professor J. Webster, Secretary, First Inter¬ 
national Mycological Congress, University of 
Exeter, Exeter, Devon, England. 
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For “m-Menth” 
read “m-Mentha" 

Curr. Sci., 1970, 39 : 

(1) Page 220, Column 1, Line 27 from top 
Instead of Little Rann of Kutch off 

Kharagodha Read 10' N., Long. 71” 39' E.), 
District Kutch. 
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der Maas. (Heyden & Son Ltd., Spectrum 
House, Alderton Crescent, London N.W. 4), 
1969. Pp. 108. Price £1.10.0; $3.50; DM 
13.50. 

Infrared spectroscopy has become an indis¬ 
pensable tool in organic chemistry. In its 
application, especially to macromolecules, 
practice has far outrun theory. Interpretation 
of the spectra of large molecules involves 
theoretical methods which are often different 
from those applicable to small molecules. The 
booklet provides a reasoned approach to this 
aspect of the subject and will act as a guide 
to those starting infrared spectroscopy. Besides, 
the appendices on typical band contours, 
correlation charts, and infrared absorption 
frequencies of functional groups will be of 
ready help to graduate workers. A. S. G. 


Physician's Book Compendium. Editor: Max 

Celnick. (Marcel Dekker, Inc., 95, Madison 

Avenue, New York, N.Y. 10016), 1970. Pp. 846. 

Price $ 29.50. 

This Compendium is an indispensable 
reference volume to physicians who would like 
to keep abreast of times in the rapidly expand¬ 
ing field of medical knowledge and medical 
information. It is a comprehensive guide to 
medical books in print. More than 10,000 
books now in print are listed and they include 
besides medical textsi, books on topics of 
general interest to the medical profession, such 
as doctor-patient relations, forensic medicine, 
nutrition, exercise, and sio on. 

The basic divisions of the Compendium are 
by medical specialty. Within each specialty, 
there are sub-specialties under each of which 
are listed the booksi giving the author publisher 
and in many cases, a brief description of the 
contents. 

Supplements to this 1970 Compendium will 
be issued periodically to include new publica¬ 
tions. A. S. G. 
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First International Mycological Congress 
Arrangements; are being made to hold the 
First International Mycological Congress from 
7 to 16 September 1971 at Exeter, Devon, where 
accommoda/tion will be available in the Uni¬ 
versity Halls of Residence. 

The main feature of the programme will be 
a series of broadly based symposia with invited 
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speakers. These will be grouped into seven 
sections: Structure and Morphogenesis, 
Cytology and Genetics, Taxonomy, Bhysiology 
and Biochemistry, Industrial and Applied 
Mycology, Ecology, Symbiosis and PathogenL 
city. In addition there will be many less 
formal meetings and ample opportunities for 
the exchange of ideas. 

Further details may be obtained from 
Professor J. Webster, Secretary, First Inter¬ 
national Mycological Congress, University of 
Exeter, Exeter, Devon, England. 
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DEW POINT TEMPERATURES OVER THE WORLD AND THEIR IMPORTANCE 

TO INDIAN SHIPPING 

C. RAMASWAMY 

C/o The Observatory, Lodi Road, New Denii-‘3 
Abstract 

It is pointed out that dew point temperature measurements are very important for the 
efficient management of cargo ventilation in Indian ships and for the prevention of sweat- 
damage to cargo when the ships undertake long voyages around the world. 

Maps of Monthly Mean Dew point temperatures at sea-level over the globe between 
75° N. and 65° S. in January, April, July and October are presented and discussed 
with reference to the Indian Shipping routes. 


Introduction 

HERE are a number of ways of defining the 
humid state of the atmosphere and the 
term “Dew point" is one of the ways of dehn- 
ing it. For the purpose of this article, the dew 
point may be defined as the tempera¬ 
ture at which the moisture present in any 
sample of air is just sufficient to saturate it. 
If the sample of air is cooled below this criti¬ 
cal temperature which is referred to as the 
dew point temperature or simply as the dew* 
point, the air cannot hold all the water-vapour 
which was' initially in it and consequently, the 
excess of water-vapour will condense into 
droplets of water. 

To illustrate the significance of the dew point 
in cargo-ventilation problems, let us give an 
example. Suppose, in the month of July, a 
certain type of cargo is stowed into a hold in 
a ship in Bombay which is to proceed to 
Fremantle in South Australia and that it is not 
subject to ventilation during the voyage. Also 
suppose that the dew point temperature of the 
air inside the cargo at Bombay was 25° C. 
Now, July is a mid-winter month in the 
southern hemisphere. Consequently, after the 
ship crosses the equator and approaches 
Australia, the temperature of the outside air 
as well as of the surrounding sea-water pro¬ 
gressively decreases and the ship’s boards 
become correspondingly colder by thermal 
conduction. When the temperature of the 
board-side falls below 25° C.—the original dew 
point of the air in the ship's hold—the air in 
contact with the board-side inside the ship’s 
hold, cannot retain the same amount of water- 
vapour as it did when the ship was in Bombay. 
Consequently, the excess of water-vapour 
condenses on the board-side (and on decks or 
ceilings) and the cargo may get wet either by 
direct contact or by the water dropping down. 
Tb^ W^ter^ which thu^ Wet§ t^e c^^rgo 


enters into it, is referred to by seamen as 
“sweating’’ of the cargo. 

Sweat on cargo can also be caused by mois¬ 
ture arising from the cargo itself as in the' 
case of fruits, vegetables, etc. Also some types' 
of cargo such as jute, wool, cotton and hides 
are “hygroscopic" : they have an affinity for 
moisture which is so great that they can 
absorb moisture even from air whose relative 
humidity is not very high. Such materials also 
sweat inside the ship’s hold. 

Sweating of cargo can also be caused by 
faulty ventilation procedures. For instance, 
certain types of cargo emit foul smell or exude 
poisonous vapours. In order to get rid of these 
odours and gases, seamen have necessarily to 
employ ventilation (Thomas, 1961). They 
usually admit fresh clean air from the outside 
atmosphere and allow the foul air inside the 
cargo space to escape through the discharge- 
vents. Now if the dry bulb temperature of the 
air inside the cargo space is initially say 15° C. 
and the air from the outside atmosphere 
admitted by ventilation has a dew point of 
20° C,, the admitted air cannot retain all the 
water-vapour it held initially and at least 
some of the water-vapour will be precipitated 
as sweat on the cargo. 

Seamen are also aware of another type of 
danger to cargo, namely, that due to heat 
internally generated within certain types of 
caorgo, e.g.f coal, hay and wool if wet or damp 
(Thomas., 1961). The heat generated in such 
cases, if left unchecked, may lead to spontaneous 
combustion and outbreak of fire, resulting in 
the loss of the ship, not to mention, the loss of 
the cargo. For removing the heat generated, 
seamen have to employ ventilation. But this 
very ventilation can cause sweat-hazards if it 
is inappropriately employed in a meteorologi¬ 
cal situation of the type explained in the 
preceding para^aph. 
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The above instances are intended mainly to 
show that open ventilation, which is primarily 
employed to reduce moisture in the holds, has 
to take into account various aspects. Above 
all, it requires a correct scientific appreciation 
of the variouSf factors involved. 

Past experience has shown that cargo- 
damages due to sweat can be very considerable 
(Thomas, 1961) and can lead to very heavy 
claims. In the case of countries like India, 
such heavy claims are bound to have an impact 
on national economy. 

It is relevant to mention in this connection 
that a survey conducted by the World Meteoro¬ 
logical OrgSinisation (1957) of such open 
ventilation-procedures has shown that, in the 
vast majority of cases, ships’ officers, belonging 
even to the scientifically-advanced countries of 
'the West, followed only certain thumb-rules 
and that they had no clear logical instructions 
in this regard. On the basis of this survey, 
the WMO (1957, 1968) stressed the desirability 
of a proper scientific appreciation of the 
problem and suggested ventilation procedures 
on the basis of regular but simple measure¬ 
ments of the important meteorological element, 
the dew point temperature. The purpose of 
this article is to focus the attention of Indian 
shipping interests to this problem and to pro¬ 
vide new scientific material in the form of 
mean dew point charts for the world which will 
lead to a better appreciation of the scientific 
aspects of the problem. 

Scientific Peinciples and Procedures for 
Ventilation Management 

The fundamental point we have to remember 
when discussing ventilation management is 
that the cargo is a big reservoir of heat and 
moisture and that it tends to maintain in 
ships’ holds', the meteorological conditions at 
the loading ports and/or the conditions within 
the cargo itself. We should also bear in mind 
that the temperature of the cargo will change 
more slowly than the ship’s environment along 
its course. 

From the definition of the dew point given 
earlier, it may be seen that the dew point is 
the most suitable meteorological element for 
the purpose we have in view. Hence, measure¬ 
ments of dew point temperature within the 
ship’s holds would give us the best possible 
indication of the moisture content of the air 
above and within the cargo. Unfortunately, 
however, measurement of the dew point tem¬ 
perature in the interstices in the cargo is a 
very complex problem and it is doubtful 


whether representative values of the dew 
point can be obtained even with a number of 
very expensive distant-reading devices. On 
the other hand, it is reasonable to assume that 
when fresh air from the atmosphere outside 
the ship is admitted into the air spaces, the 
dew point of the outflowing air will be ai good 
indicator of the general moisture conditions of 
the hold from which it comes. Hence, what¬ 
ever may be the arrangement for reducing the 
moisture in holds, its practical management 
should as far as possible be guided by the 
measurement of the dew point temperature. 
This can be done with the help of a simple 
hand-driven fan-ventilated psychrometer sug¬ 
gested by WMO (1957, 1968). The procedure 
to be followed will be on the following lines ; 

(i) Measure the dew point of the outside 
air that will flow into the ventilators. 
Keep an eye on the difference between 
the dry bulb and the dew point tem¬ 
peratures. If the difference between 
the two, i.e., if the “dew point depres¬ 
sion” is small, you run the risk of 
introducing air which may cause 
sweat on the cargo even if the dry 
bulb temperature is low. 

(ii) Put the ventilation system into c. ora¬ 
tion. 

(Hi) Shortly after ventilation is started, 
measure the dew point of the air flow¬ 
ing out from the ventilator. 

(w) Continue ventilation as long as the 
outflowing air has a higher dew point 
than that of the air stream from the 
outer atmosphere which feeds into the 
ventilator. 

(u) If, by chance, the exit stream shows a 
lower dew point in comparison with 
the input air, stop ventilation forthwith, 
as otherwise, moisture will be deposited 
in the hold and further ventilation will 
only increase sweat-hazards. 

(vi) At longer intervals, but, at less than 
6 hours, recheck the dew point of the 
atmosphere around the ship that feeds 
into the ventilation system. Use this 
latest reading as a fresh starting-point 
for determining whether ventilation is 
necessary or not. 

(vii) On the basis of the readings recorded, 
maintain graphs showing the dry bulb 
and dew point temperatures at the 
inflow and outflow ends and enter on 
the graphs the times of opening and 
stopping of the ventilation system. 



INDIAN SHIPPING ROUTES AND 
MEAN DEWPOINT CC ) OF AIR AT SEA-LEVEL , JANUARY 



Fig. 1. The thin continuous lines are lines cf equal dew point—the -‘isodews’*—at sea-level. They have been drawn at intervals of 5° C. The 
broken thin lines are odd isopleths of 24° C. The shaded circles show the observatories cn the basis' of whose long-term mean data, the mean isodews 
have been drawn. Stations whose altitudes were more than SOO geopotential metres above sea-level have been omitted so that the maps may be truly 
representative of near-sea-level conditions. For analysis over North Atlantic and North Pacific Oceans, refer to text. {Contd, under Fig. 2.) 
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Impact on Nation's Economy 

Table gives an idea of the annual export 
of certain principal commodities from India 
which are liable to sweat-damage. Table II "• 
gives similar information in respect of annual 
imports of principal commodities into India. 
The values of the commodities in lakhs of 
rupees may be particularly noted. These will 
give an idea of the possible losses if the cargo 
is damaged by sweat due to unscientific 
management of ventilation. 


Table I 

Exports-]' from India during 1968-69 





Value 

Percentage 

Commodity 


in 

lakh 

to 

total 




Rs. 

exports 

1 

Jute and jute manufactures 

21,694 

16-0 

2 

Solvent extracted groundnut 

4,947 

3*7 


oil cake 




3 

Leather, all kinds 

,, 

7,199 

5-3 

4 

Tobacco and tobacco manu- 

3,316 

2*5 


factures 




5 

Spices 

,, 

1,541 

1-1 

6 

Cotton (raw) 


1,574 

1-2 

7 

Hides and ski ns 

•• 

532 

0*4 


Total 

•• 

40,803 

30*2 


Table 

n 




Importsf into India 

during 1968-69 




Value 

Percentage 

^ Commodity 


in 

lakh 

to 

total 




Rs. 

imports 

1 

Food grains: 





Wheat 

,. 

26 ,949 



Rice 

Other cereals 

•• 

5,747 

1,501 

33,197 

17-8 

2 

Chemicals: 




Fertilisers 

,, 

15,019 



Others 

•• 

22.407 





37,426 

20-1 

3 

Cotton 

,, 

9,018 

4-8 

4 

Fruits and vegetables 

•• 

10,952 

6-9 


Total 

•• 

90,593 

48-6 


* These figures have been extracted from the Me/'chant 
Marine Directory Supplement. 1970 published under the 
authority of Director-General of Shipping, Government of 
India, by the Central Committee for National Maritime 
Day Celebrations, Bombay. 

t The lists of commodities vulnerable to sweat-hazard, 
given above, are by no means exhaustive. 
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Science 

IsoDEws Over the World 

The dew point temperatures along a ship’s- 
route do not vary at random. They follow, 
the mean, a definite pattern, changing gradually 
with the change in the months, of the year. 

Figures 1 and 2 show the mean dew point 
temperature maps for the world at sea-level 
prepared on the basis of recent data for a. 
large number of years (e.g., from WMO, 1962) . 
For the North Atlantic and North Pacific 
Oceans, isopleths of dew points based on ships* 
logs, ‘‘ocean stations’’ and selected coastal 
stations as published by U.S. Weather Bureau 
and Navy Hydrographic Office (1961, Navair, 
1966) were taken into account. As far as the 
author is aware, previous global dew point 
maps of this kind were published by Sir Napier- 
Shaw more than three decades ago (Shaw, 
1936) but they were based on far scantier data 
than the present maps. 

Over the isopleths of dew points which we 
s^hall refer to as ISODEWS, we have super¬ 
posed a map showing the routes along which- 
Indian ships were plying in 1967 (Central 
Committee for National Maritime Day Celebra¬ 
tions, Bombay, 1967). 

Although the isodews are based on monthly 
mean values, they strikingly bring out the 
large range of dew points, through which an 
Indian ship has to pass during some of its 
voyages. For instance, a ship proceeding from 
Colombo to Fremantle and Adelaide during 
the South-west monsoon month of July passes 
from a region of 25® C. to a region of about 
5® C., in the mean, in dew point. Likewise, a 
ship proceeding from Bombay to Buenos Aires- 
via Seychelles and round the Cape of Good 
Hope -especially in the month of Januairy will 
pass through steep dew point gradients at 
several stages after passing the Mozambique^ 
Channel. It is along such routes that great 
care will have to be exercised in ventilation 
management. 

Similar mean world maps for the transitioi\ 
months of April and October have also been 
prepared but they are not reproduced here. 
However, Table III which gives the monthl^r 
mean dew points at selected stations will givo 
an idea of the mean dew point variations in 
the transition months. 

It is important to remember that the above- 
mentioned maps represent the mean conditions; 
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Table III 

Monthly mean dew point temperatures 

Monthly mean 
dew point in °C. 


point as a parameter over which the ships' 
officers will have to keep watch during their 
long voyages around the world. By so doing, 
they might be making a significant contribu¬ 
tion to the betterment of our national economy. 


Name of gtati ki 
o' 

^ • 


1 

Bombay 

India 

IS 

22 

25 

24 

2 

Colombo 

Cedon 

21 

24 

24 

23 

3 

Honlcong 

llonkong 

11 

19 

25 

19 

4 

Tokyo 

Japan 

- 4 

7 

21 

13 

5 

Hawaii 

U.S.A. 

17 

IS 

19 

19 

6 

San Francisco 

U.S.A. 

6 

8 

11 

10 

7 

London 

U.IC. 

2 

5 

13 

8 

8 

Accra 

Ghana 

23 

24 

22 

23 

9 

New York City 

U.S.A. 

- 4 

4 

17 

9 

10 

Montevideo ». 

Uruguay 

16 

13 

7 

10 

11 

Cape Town 
(D. F. MaUn) 

Republic of 
South 
Africa 

14 

12 

9 

10 

12 

Mahe (Seychelles) 

Seychelles 

23 

24 

21 

23 

13 

Perth (Fremantle).. 

Australia 

13 

11 

8 

9 

14 

Adelaide 

Australia 

10 

9 

6 

7 


in the respective months. Although they will 
be- useful in long-term planning of ventilation- 
management for new shipping routes, the 
actual dew point temperatures, on individual 
occasions, may differ appreciably from the mean 
values. For example, on certain occasions, 
especially in middle latitudes, there could be 
■ Sudden outbreaks of cold air from polar 
regions in either of the hemispheres. Cargoes 
on the 'tween decks (Thomas, 1961, WMO, 
1957, 1968) would be affected by such invasions 
of cold air. Foreknowledge of this event will 
help the Indian shipping officers to plan for 
ventilation measures before the actual encounter 
with the chilling condition. 

Conclusion 

^ The general principles and procedures 
.‘ explained above and the mean isodew maps 
• fOr the world will give the Indian shipping 
interests an idea of the importance of the dew 



Acknowledgements 

The mean isodew maps, for the world were 
prepared with the financial support of the 
Council of Scientific and Industrial Research, 
New Delhi, as part of a Research Scheme. The 
author’s warm and sincere thanks are due to 
Mr. S. N. Banerji, Senior Chartering 
Officer, Ministry of Transport, Government of 
India, for making available relevant literature 
about stowage of cargoes and for providing 
information about the Indian shipping routes. 
Mr. P. S. Harihara Iyer, Meteorologist, New 
Delhi, went through the manusci'ipt of this 
article and offered his comments for which the 
author is grateful. The author is also indebted 
to Dr. P. Koteswaram, Director-General of 
Observatories, for providing facilities for this 
investigation. 

1. Central Committee for National Maritime Day Cele¬ 

brations, Bombay, Merchant Marine Directory. 
1967. 

2. —, Ibid,, Supplement, 1970. 

3. Navair, U. S. A., 1966 

4. Shaw, Napier, Manual of Meteoroloi^y, Camb. Univ. 

Press, 1936, 2, 130. 

6. Thomas, R. E., Captain, Storm^^e^ The Properties 
and Stoway^e. of Car^roes^ Glasgow Brown Son and 
Ferguson Ltd., 1961, pp. 8, 15, 21, 22, 30, 71 to 
390. 

6. U.S. Weather Bureau and U.S. Navy Hydrographic 

Odice. Climatological and Oceanographic Atlas for 
Mariners, 1961, 1 & 2. 

7. World Meteorological Organisation (WMO). Notes 

on the Problem of Cargo Ventilation, by W. F. 
Macdonald, Technical Note No. 17, 1957 

Reprinted 1968. 

8. Climatological Normals {CLING) for Climat and 
Ciimat Ship Stations for the Period 1931-1960 




ON THE SECRETORY ACTIVITY OF THE CELLS OP THE HEPATIC 
CAECA IN THE INSTARS AND ADULTS OF SOME ACRIDIDS 
(ORTHOPTERA : INSECTA) 

M. C. MURALIRANGAN and T. N. ANANTHAKRISHNAN 
Entomology Research Unit^ Loyola College, Madras-34 


TNFORMATION on the secretory activity of 
the cells of the hepatic caeca and the 
midgut epithelium in Acridids is restricted to 
the works of Hodge,Kjha'n,-’^ Shinoda-^ and 
W'oodruffJ In general the secretions are 
regarded as merocrine, the secretory cells not 
breaking in the process and the nucleus 
remaining intact. Shinoda*^ however 
observes that the secretions are nor¬ 
mally merocrine, becoming holocrine when, 
fed after a period of fasting. Observations of 
Srivastava-'^ in Periplaneta americana fed after 
a month’s starvation, show the secretions to be 
of merocrine type. Srivatsava^ working on 
Liogryllus himaculatus Sauss. also reports that 
the midgut cell extrusions are caused by cell 
degeneration and do not represent the digestive 
secretions. Hodge"^ confirms the holocrine 
nature of secretion in Melanoplus at the time 
of intensive digestive activity and merocrine 
when not particularly active. Observations, 
pertaining to the nature of the secretions in 
the nymphs and adults of Eyprepocnemis 
alacris alacris (Serv.) as well as in the adults 
of Truxalis indicus Bol, and Poekilocerus 
pictus Fabr. are presented here. 

For staining purposes Haidenhain’s haemato- 
xylin and Haidenhain's Azan with 3% alum 
as mordent was used. Better results, were 
obtained when 11% alum was first used and 
subsequently 3% differentiator. 

Observations on the adults of all the three 
species mentioned showed typically holocrine 
mode of secretion in normally active indivi¬ 
duals of E. alacris alacris and apocrine in. 
Truxalis indicus and Poekilocerus pictus 
(Fig'. 1, 3 and 4). While the major portion 
of the secretory material in E. alacris alacris 
isi extruded into the lumen of the lobe of the 
hepatic caeca and pouring out through the 
interspaces between different lobes, a limited 
amount appears to be directly extruded through 
the brush border of the cells. In the newly 
formed folds of the caeca, the cells are long 
and there is no lumen or cavity in the folds. 
During the secretory activity, the secretion isv 
poured into the lumen, resulting in itsi enlarge¬ 
ment. Sometimes the folds break at some 
points, thus releasing the secretion into the 
lumen of the caeca. In Truxalis indicus and 
Poekilocerus pictus the distinct bladders or 
Vesicles project into the lupaep of the hepatic 


caeca and these could be explained in terms 
of foldings to form complex crypts; -of cell 
outgrowth, discharging the secretory products. 
In Truxalis indicus the secretory vesicles are 
more numerous at the apex, while in Poe/ciZo- 
cerus pictus they are more ■ basally situated. 
When the insects (E. alacris alacris) were fed 
for 11 da 3 ^s after moulting into the adult and 
starved for 3# days, the epithelial cells appear 
distorted and the folds or the villi become 
completely disorganised, followed - by nuclear 
clumping towards the muscular . layer, without 
any secretory granules being present in the 
cytoplasm of the cells. 

Examination of the structure of the hepatic 
cseca in the nymphal instars of E. alacris 
alacris (Fig. 2) reveals that 'the nature of the 
release of secretion was found to .vary among 
the instars of the same species. In the first 
three instars the secretions are of merocrine 
type while in the IV and V instars both holo¬ 
crine and merocrine were found to be present. 
In the IV instar more of merocrine nature was 
observed, while in the V instar it was vice 
versa. Even among the . adults of the same 
fpecies more of holocrine nature was observed. 
In the I nymphal instar, immediately after 
hatching the epithelial cells are single layered, 
with 6 caecal lobes, and the secretion is of 
merocrine type. In the same instar, two days 
•after hatching, the epithelial cells become 
columnar and broad. With the increase in 
the number of cells in the II instar, there is a 
reduction in the nuclear size upto IV instar 
and it enlarges once again in the V instar and 
in the adult condition. There is a tendency 
for the nuclei to move towards the anterior 
end from the base, during the secretory activity 
depending upon the activity of the cells. Dur¬ 
ing the secretory activity, the secretory 
material appears to be extruded through the 
brush border in merocrine secretions, many 
vacuoles appearing in the process. When, the 
cells are loaded with secretory material, no 
vacuoles seem to be present. Among the 
caecal folds, some are long while others are 
short, the long ones being loaded with seeretor.y 
material and designated - as- major folds, while 
the neighbouring smaller folds, not containing 
much of the secretory material, as minor folds. 
Presumably, the major 'folds when full ©f 
secretion, break up, liberating the. secretory 
products, During this period the. ipinor folds 
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FIGS. 1-4. Fig. 1. Adult hepatic caecal lobe of Eyprepocnemts alacris atacns, Jhig. 2. Sliowing the 
release of secretion in II instar of Ryprepocnemis alacris alacris. Fig. 3. Adult hepatic czecal lobe of Trtixalis 
indicus. Fig. 4. Adult hepatic caecal lobe of {Ep ,—Epithelial cell; Nti. —Nucleus; EEP — 

Emptied epithelial cells ; Sc, —Secretions.) 


become active and may develop to form the 
major ones, and thus alternate with each other 
in relation to the secretory activity of the 
icaecal lobes. The cells in the posterior region 
of the hepatic cseca do not take part in the 
secretory activity but they may help in storing 
the secretory products produced in the anterior 
lobe of the caeca. 
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ULTRASONIC VELOCITY IN 
a-PICOLINE-WATER MIXTURE 

Ultrasonic velocity and its temperature 
variation in mixtures of organic liquids with 
water were studied by many investigators.^- 
The velocity vairiation with concentration is 
non-linear, showing a peak in the velocity 
■curve at a particular concentration. Tempera¬ 
ture variation of velocity of the mixture for 
different concentrations showed shifting of 
the velocity peak to lower concentrations with 
increase of temperature. In all the liquids 
hitherto studied, except in water, the velocity 
falls as the temperature is increased, whereas 
in water the velocity increases with 
temperature upto about 74® C., after 
which it decreases. So it is natural to 
expect that a mixture can be found in which 
velocity is not dependent on temperature at 
any rate, over a limited temperature range. So 
far only two such liquid-mixtures were 
reported. One is ethyl alcohol-water mixture 
reported by Giacomini,- consisting of 17-35% 
by weight of alcohol, giving a temperature 
independent of velocity of 1,611 m/s, in the 
temperature range 5° C. to 45° C. and the other 
is morpholine-water mixture reported by the 
authors,'*^ consisting of 15-5% by weight of 
morpholine, giving a temperaiture independent 
of velocity of 1,565 m/s, in the temperature 
range 20° C. to 60° C. This result has a useful 
feature for time delays. 

In this, communication, is reported the tem¬ 
perature variation of ultrasonic velocity in. 
a-picoline-water mixture. The velocity at 
rocm temperature and the temperature varia¬ 
tion of velocity of the mixture at different 
concentrations were determined by the methods 
developed in our laboratory.'^-'* The results are 
presented in Fig. 1, which shows that, at a 
particular temperature, the velocity variation, 
with concentration is non-lineair showing a 
peak at a particular concentration. The con¬ 
centration corresponding to the peak velocity 
decreases with increase of temperature. It can 
be seen that the velocity of the mixture con¬ 
sisting of 24-8% by weight of a-piroline is 
1,546 ± 2 m/s remaining constant between 
5° Cr and 35^ Ce 



Fig. 1. Ultrasonic velocity in a mixture of a-picoline 
and water at various temperatures and various concentra¬ 
tions. 

The authors acknowledge with thanks the 
financial assistance of the Council of Scientific 
and Industrial Research: 

Ultrasonic Lab., K. Mallikharjuna Swamy. 
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A NOTE ON THE GREEN BANDS 
OF THE CaF MOLECULE 

Rotational analyses of the band spectra of di¬ 
atomic alkaline earth fluorides excepting ReF 
and BaF have not been carried out so far 
because of the small separation between the 
bands in a sequence. The green (B-X) 
system of CaF lying between 5291 and 5152 A 
consists of sequences of double-headed red 
degraded bands and is assigned to a 
transition. The doubling of the heads has 
been suggested by Harvey^ to be due to large 
spin splitting of the upper -2 state. 

Rotational constants for only the two lowest 
vibrational levels (v' = 0 and v" = 0) were 
reported earlier,- because the rotational linesf 
of the other bands were overlaid by the 
neighbouring ones. 

We report the rotational constants of the B 
and X states of the CaF molecule upto the 
14th vibrational level. 

The mode of excitation of this band system 
from a pure sample of calcium fluoride is de¬ 
scribed in an earlier paper.- The bands of the 
’A v = 0 and A -b 1 sequences are photo¬ 
graphed in the first order of the 35 foot grating 
spectrograph at B.H.U. with ai dispersion of 
0‘66 A/mm. The R^-R^ heads for both the 
sequences are well resolved (Fig. 1). The Btf 


constants of the upper and lower states 
respectively. The lower state spin splitting 
constant has been known- to be negligibly 
small and 7' =: 0-067 cm.'i Table I contains 


Table I 

Bv' and Bv" values for the B-S-X-2 
system of CaF 


V 

hv' 

(cm.“’) 

Bv' 

V 

B?/ 

(cm.“0 

B;/' 

(cm.*"^) 

0 

0*3474 

0-3510 

8 

0*3249 

0*3295 

1 

0*3448 

0-3484 

9 

0*3220 

0*3273 

2 

0*3411 

0-3449 

10 

0*3199 

0*3242 

3 

0*3384 

0-342-2 

11 

0*3164 

0*3219 

4 

0*3354 

0-339C 

12 

0*3131 

0*3183 

5 

0*3333 

0-3376 

13 

0*3103 

0*3153 

6 

0*3309 

0-3351 

14 

0*3079 

0*3132 

7 

0*3280 

0-3325 




Be' 

=0*3489 cm.'"^ Bc^ 

= 0-3524 cm.-i, 

• ye' =1- 

•937 A.U., 


y(/ =1*927 A U. oe' =0*0028 at" * 0*0027 cm.~^. 

the Bu values for the upper and lower states 
of thisl system. The observed ae' and ae" values, 
compare very well with those calculated from 
Pekeris-^ relation (ae' = 0-0024 cm."'^ and ae"— 
0-0028 cm.-i). 

The authors are thankful to Dr. H. Misra, 
Professor and Head of the Department of 



and Bu" values for the different vibrational 
levels were calculated from the R^-Ro head 
separation (a^'RH 12) of the bands of the 
A ^ 0 and A ^ + 1 sequences with the help 

of 1;he relation : 


Physics, Ravenshaw College, Cuttack-3, for his 
encouragement in carrying out thisl work. 
Department of Physics, D. P. Nanda. 

Ravenshaw College, B. S. Mohanty. 

Cuttack-3, January 19, 1970. 


A' vRHl2 = 


■ y' Bv" 
Bu' — Bv" 


where Y = spin splitting . constant for the 
upper state, BY and Bv" are the rotational 
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ELECTRICAL PROPERTIES OF THIN 
SILVER FILMS 

Measurements on silver films were earlier 
reported by Chopra and Bahh and, Parikh and 
Naik.~ In the Hall effect studies of the former 
workers the emphasis has been on Cu and Au 
films. The latter workers have concentrated on 
the evaluation of film thickness from the 
resistivity and Hall effect data. They find 
that their results show a deviation by about 
30% from the measurements made with 
multiple beam interferometer technique. In 
view of this, an attempt hais been made to 
study the conductivity and Hall effect in silver 
films and correlate with the size-effect 
theory*^-'* to fix up the parameters. This will, 
incidentally, help to assess the limits of 
accuracy to which the thickness of a film can 
be evaluated from the electrical measurements. 

In the size-effect theory based on the free 
electron model, the electron transport pheno¬ 
mena, in metallic films, depend on the thickness 
of the film, for thicknesses of the order of 
electron mean free path. This analysis gives, 
for conductivity (cr) and Hall coefficient (R„), 
theoretical expressions : 


/Rh-F 

\Rh-1j 

) = 1 K (log K 

1 

1 for the 
j. range, 

(i-p)i K<r 
(14-p)J 

© 

= (|KlogK-) • 

and 



Rll !• 

= 1 

[ for the 

(:■) 

, , [La- 

Grange, K>T 

i 

where K 

is the ratio of the thickness of the 


film to the electron mean free path and V is 
the scattering coe^fficient. The subscripts 'F’ 
and refer to film and bulk material respec¬ 
tively. Theoretically, therefore, and can 
be evaluated assuming a definite scattering 
mechanism for the conduction electron at the 
surface of the film. In the present case, p is 
taken as zero assuming perfect ‘diffuse’ 
scattering. 

Silver films were prepared by evaporation on 
well-cleaned glass substrates at room tempera¬ 
ture in a vacuum system maintained at 10-^^ mm. 
Hg, keeping the deposition rate constant. The 
thicknesses were determined by a multiple beam 
interferometer. The steady state resistance of 
the film was measured in vacuum and the Hall 
voltage after exposing to atmosphere, making 
use of standard potentiometer techniques. The 
conductivity and Hall coefidcient were computed 


from these experimental values, knowing the 
dimensions of the film, the current passing 
through it and the applied magnetic field. In 
these measurements all precautions were taken 
and the data are reproducible to better than 
5%. The results are plotted graphically in Fig. 1. 



To compare the results with the theory, 
curves for R„ and o- obtained from the above 
equations, are plotted. It is clear from 
Fig. 1, that there is a definite thickness' 
dependence of o' and R^^, although there is no 
quantitative agreement with theory. This may 
be partly due to the simplified assumption that 
the scattering of the conduction electrons at 
the surface of the film is entirely ‘diffuse’. By 
assuming part of the scattering to be ‘specular’, 
i.c., p > 0, a closer agreement may probably 
be obtained. In addition, defect scattering 
especially at impurity centres may also be 
contributing since the silver sample used in 
the present studies! is not of very high purity. 
As these measurements are made at room tem¬ 
perature, scattering due to thermal vibrations 
cannot be ruled out, in contributing to the 
resistivity of the film. 

The Hall coefficient data of Parikh and Naik,- 
calculated from Table I of their paper, are 
also plotted for comparison. It can be seen 
that the present measurements show a better 
agreement with theoretical predictions in 
spite of all the limitations cited above. 

Use of vety high purity material in depositing 
thin films' and their annealing -are likely to 
improve the agreement quantitatively. 
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COMPLEXES OF URANYL ION WITH 
SOME AMINO AND MERCAPTO ACIDS 

Systematic aqueous pH titrations at 30° ± 
0-1° C. and /^O-IM (NaClO^) on systems of 
uranyl ion—cysteine ; methionine ; N-acetyl 
glycine and thiosalicylic acids have been 
carried out by us with a view to determine 
the compo£dtion(s) and stability constant(s) of 
complex (es) formed. The chemicals used were 
all of AnalaR grades. The pH meter (Uni¬ 
versal Pye; cat 10085) with a built-in calomel 
glass electrode was used and the recorded pH 
values were accurate to ± 0*02. Data of pPI 
>3*5 (hydrolysis) were not used in the 
calculations. Due to the low solubility of 
thiosalicylic acid in water, a 50% dioxan-water 
mixture was used for that system only. Dis¬ 
sociation constants of the ligand acids were 
determined by the conventional method^ for 
amino-acids and by slope and intercept method 
due to Irving and Rossotti^ for other acid 
ligands. Values of n and pL were calculated 
from the pH titration curves by the method 
adopted by Albert^ for amino-acids and that 
by Irving and RossottP for other systems. 
Values of the stability constants of the metal 
complexes were evaluated from the slope and 
intercept^ by least squares treatment (Table I 


and Fig. 1). The titrations were carried out 
over a twenty-fold variation in the total metal 
chelate concentration, in order to determine the 
presence of polymeric species. 



Fig. 1. Uranyl ion-thiosalicylic acid system. 
fi.-0-lM (NaCl 04 ) T = 30® d: 0-l<^C 

Plot of ^/ (1 ~ «) [L] versus ( 2 — w) [L] / ( 1 — ;;) 

Slope “ Fjjli Lmlj 
= 3*235X10^^ 

Intercept 

= 4-000x10'^ 

We conclude from our results that : 

(i) 1:1 complexes were formed with 
cysteine and N-acetyl glycine ; 

(ii) 1 : 1 and 1 : 2 complexes were formed 
with methionine and thiosalicylic acids ; 

(in) absence of polymeric species of the 
chelates was indicated by the observed 
decreasing values with increasing 

total metail chelate concentration 
(5 X 10-4 M to 1 X 10-2 M); 

(iu) both amino and carboxylic groups are 
involved in co-ordination to uranyl ion 
with further stabilization by S atom in. 
the case of cysteine and without 
stabilization by S in the case of 
methionine as evidenced from the 
order of stability constants (Table); 


Table I 


Equilibrium constants of systems of uranyl ion with some amino and mercapto acids 
At-O-IM (NaClO^) T = 30°±0-1°C 


^ System 

Dissociation constant of ligand 

Stability constant of complex 

pKcooH 

pKs„ 


Log KjjLi 

Log Kin., 

I. Uranyl ion-cysteine 

1*66 

8-27 

10*66 

9-04 


2. Uranyl ion-methionine 

2-12 

• • 

9-05 

7*45 

6*30 

3. Uran}^ ion-N-acetyl glycine 

3-65 

• • 


3-30 


4. Uranyl ion-thiosalicylic acid 

5-10 

•• 

•• 

4*60 

3*91 
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complex involving only the COOH 
and not involving the nitrogen 
^\toxxi was formed in uranyl - N-acetyl 
5^ cine system as evident from the 
value being comparable to 
tixiat of complexes of uranyl ion with 
2^ina.ple carboxylic acids-"*’^; and 
Hio —SH group of thiosalicylic acid is 
l>X'ofoably involved in co-ordination to 
xxx'^nyl ion in addition to -COOH group 
evidenced by the higher stability 
of UOo-thiosalicylic acid system 
■tlxo-n uranyi-N-acetyl glycine and 
cioxT-elopment of red colouration. Our 
x*c>s;ialts agree with the earlier work of 
lSI.Tai-nar and co-workers'^ who reported 
only tile composition of the complexes- 
o f ULraoayl ion-thiosalicylic acid to be 
1 : 1 and 1 : 2. 

timnlc Dr. S. Ramamoorthy of our 
la!.or;it oi'y for the helpful discussions during 
:\ir of this work. 
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ihiivrrf.ity of Madras, M. Santappa. 
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I TKOX^lSriQtJE FOR THE SEPARATION 
OF OXrKRDAPPING AMINO-ACIDS 

\ % V i a n i cl i raensional chromatography method 
■All aai>i>lied directly to the circular paper 

as far as solvent and location 
ixre concerned. But one great 
Irawbut-lc. of this circular paper chromato- 

raphy ^ that the same chromatogram cannot 

fr rii iilv tJised for two-dimensional separation 
, iliirc..‘‘X*ent solvent mixtures as is possible 
dth u xre-ctanglular paper. To separate the 
overlapping even after multiple 
with one type of solvent mixture, 
br hand has to be rechromatographed 

H . paper. Different techniques have 

* u^ed for this purpose.-"^ In all these 
the mixed band separates into 
r r sarcs, due to the additional factor of 

tJiar JTox-ce operating. This force spreads the 


solvent and the substance over the paper as a 
progressively enlarging arc resulting in consi¬ 
derable weakening of the colour that develops 
after staining. These arcs of weakly coloured 
bands do not permit easy densitometric evalua¬ 
tion. The technique of Giri et al.r besides the 
above disadvantage, needs additional time for 
transferring the mixed band to another paper 
and then running the chromatogram. Also the 
worker is constantly engaged in keeping the 
spot within dimension. 

These difficulties can be overcome by com¬ 
bining the circular and the ascending types of 
chromatography for the first and second deve¬ 
lopments respectively giving a two-dimensional 
effect. From the centre of Whatman No. 1 



Fig. 1. Circular Paper chromatogram No. 1. in butanol 
acetic acid ; water, showing sectors I-VI. Marker sectors 
land IV stained with ninhydrine. Gh^t. —Glutamic acid 
Thr — "J'hreonine ; Asp. —Aspartic acid ; Ser —Serine, 
67y--Glycine, Sectors III and VI show mapping and 
shaping of the wick. /^-Amino-acid mixture. 

circular paper a circle with a radius of 3 cm. 
was drawn and divided into six sectors as seen 
in Chromatogram No. 1. The marker sectors I 
and IV were spotted with known strength of 
mixtures of glutamic acid and threonine, 
aspartic acid, serine and glycine respectively. 
Amino-acid mixture solution of known strength 
was then spotted on the remaining sectors. 
The chromatogram was developed with 
n-butanol-acetic acid-water (4: 1:1*6) for 
6-8 hours. After drying, the marker sectors 
were cut from the periphery upto the circle 
and stained with ninhydrine. The correspond¬ 
ing band of glutamic acid and threonine was 
marked as an arc on the adjacent unstained 
sectors by a compass using original spot of 
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COMPLEXES OF URANYL ION WITH 
SOME AMINO AND MERCAPTO ACIDS 

Systematic aqueous pH titrations at 30® ± 
0-1® C. and /tO-lM (NaC 104 ) on systems of 
uranyl ion—cysteine ; methionine ; N-acetyl 
glycine and thiosalicylic acids have been 
carried out by us with a view to determine 
the composition(s) and stability constant (s) of 
complex (es) formed. The chemicals used were 
all of AnalaR grades. The pH meter (Uni¬ 
versal Pye ; cat. 10085) with a built-in calomel 
glass electrode was used and the recorded pH 
values were accurate to ± 0*02. Data of pH 
>3*5 (hydrolysis) were not used in the 
calculations. Due to the low solubility of 
thiosalicylic acid in water, a 50% dioxan-water 
mixture was used for that system only. Dis¬ 
sociation constants of the ligand acids were 
determined by the conventional method^ for 
amino-acids and by slope and intercept method 
due to Irving and Rossotti- for other acid 
ligands. Values of n and pL were calculated 
from the pH titration curves by the method 
adopted by Alberts for amino-acids and that 
by Irving and Rossotti- for other systems. 
Values of the stability constants of the metal 
complexes were evaluated from the slope and 
intercept^ by least squares treatment (Table I 


and Fig. 1). The titrations were carried out 
over a twenty-fold variation in the total metal 
chelate concentration, in order to determine the 
presence of polymeric species. 



Fig. 1, Uranyl ion-thiosalicylic acid system. 
^^=0*11^ (NaC 104 ) T=30®zbO'l®C 

Plot of A/(I-«) [L] z/ersus (2-w) CL]/(l-^‘) 

Slope = KjyiLi Fmlj 
= 3« 235X10*^ 

Intercept 

= 4'UOOXlO^ 

We conclude from our results that : 

(i) 1:1 complexes were formed with 
cysteine and N-acetyl glycine ; 

(ii) 1 : 1 and 1 : 2 complexes were formed 
with methionine and thiosalicylic acids ; 

(Hi) absence of polymeric species of the 
chelates was indicated by the observed 
decreasing values with increasing 
total metal chelate concentration 
(5 X 10-^M to 1 X 10-2 M); 

(iv) both amino and carboxylic groups are 
involved in co-ordination to uranyl ion 
with further stabilization by S atom in 
the case of cysteine and without 
stabilization by S in the case of 
methionine as evidenced from the 
order of stability constants (Table); 


Table I 

Equilibrium constants of systems of uranyl ion with some amino and mercapto acids 


' System 

Dissociation constant of ligand 

Stability constant of complex 

P^COOH 

P^SH 

P^NRsH- 

Log K„i,j 

Log 

1. Uranyl ion-cysteine 

2. Uranyl ion-methionine 

3. Uran 3 d ion-N-acetyl glydne 

4. Uranyl ion-thiosalicylic acid 

.. 1.66 

2.12 

3-6S 

5-10 

8-27 

10-66 

9*05 

9-04 

7-45 

3- 30 

4- 60 

3*91 
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(v) a complex involving only the COOH 
group and not involving the nitrogen 
atom was formed in uranyl - N-acetyl 
glycine system as evident from the 
stability vailue being comparable to 
that of complexes of uranyl ion with 
simple carboxylic acids^’<>; and 
(^?^) the “SH group of thiosalicylic acid is 
probably involved in co-ordination to 
uranyl ion in addition to -COOH group 
as evidenced by the higher stability 
value of UOo-thiosalicylic acid system 
than uranyl-N-acetyl glycine and 
development of red colouration. Our 
results agree with the earlier work of 
Kumar and co-workers^ who reported 
only the composition of the complexes 
of uranyl ion-thiosalicylic acid to be 
1 : 1 and 1 : 2. 

We thank Dr. S. Ramamoorthy of our 
laboratory for the helpful discussions during 
the course of this work. 
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University of Madras, M. Santappa. 

Madras-25, January 4, 1970. 
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A TECHNIQUE FOR THE SEPARATION 
OF OVERLAPPING AMINO-ACIDS 

Any unidimensional chromatography method 
can be applied directly to the circular paper 
technique as far as solvent and location 
reagents are concerned. But one great 
drawback of this circular paper chromato- 
graphyi is that the same chromatogram cannot 
be easily used for two-dimensional separation 
with different solvent mixtures as is possible 
With a rectanglular paper. To separate the 
amino-acids, overlapping even after multiple 
development with one type of solvent mixture, 
the mixed band has to be rechxomatographed 
on a separate paper. Different techniques have 
been used for this purpose.-"^ In all these 
techniques the mixed band separates into 
circles or arcsi, due to the additional factor of 
radial force operating. This force spreads the 


solvent and the substance over the paper as a 
progressively enlarging arc resulting in consi¬ 
derable weakening of the colour that develops 
after staining. These arcs of weakly coloured 
bands do not permit easy densitometric evalua¬ 
tion. The technique of Giri et al.,^ besides the 
above disadvantage, needs additional time for 
transferring the mixed band to another paper 
and then running the chromatogram. Also the 
worker^ is constantly engaged in keeping the 
spot within dimension. 

These difficulties can be overcome by com¬ 
bining the circular and the ascending types of 
chromatography for the first and second deve¬ 
lopments respectively giving a two-dimensional 
effect. From the centre of Whatman No. 1 



Fig. 1. Circular Paper chromatogram No. 1. in butanol 
acetic acid; water, showing sectors I-Y I. Marker sectors 
I and IV stained with ninhydrine. Glut. —Glutamic acid 
'^tir — Threonine ; Asp. —Aspartic acid ; Ser —Serine, 
6^/y—Glycine, Sectors III and VI show mapping and 
shaping of the wick. /V—Amino-acid mixture. 

circular paper a circle with a radius of 3 cm. 
was drawn aind divided into six sectors as seen 
in Chromatogram No. 1. The marker sectors I 
and IV were spotted with known strength of 
mixtures of glutamic acid and threonine, 
aspartic acid, serine and glycine respectively. 
Amino-acid mixture solution of known strength 
was then spotted on the remaining sectors. 
The chromatogram was developed with 
'h-butanol-acetic acid-water (4: 1: 1*6) for 
6-8 hours. After drying, the marker sectors 
were cut from the periphery upto the circle 
and stained with ninhydrine. The correspond¬ 
ing band of glutamic acid and threonine was 
marked as an arc on the adjacent unstained 
sectors by a compass using original spot of 
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application as the centre. Similarly the single 
band of aspartic acid, serine and glycine was 
also mapped. These strips were then carefuEy 
and evenly cut out from the marked area on 
the paper incorporating the whole band of 
amino-acids in it as seen in Chromatogram 
No. 1. One end of the strip was cut to shape 
like a bottleneck for guiding the amino-acids, 
along it during the second run. These strips 
were then stitched with a fine needle and 
thread to one end of the ascending Whatman 
No. 1. paper of 5" X 15" size at equidistance to' 
serve as wicks. This specially prepared paper 
was then developed, in the usual ascending type 
of chromatography glass chamber, with either 
pyridine-water (80 : 20) or phenol-water (4 : 1) 
over the day or overnight. The length of time 
of this development could be adjusted according 
to values of the amino-acids under separa¬ 
tion. This time will vary with different indi¬ 
vidual substances. These five amino-acids 
which are not separable with any one type of 
solvent can thus be separated into distinct 
bands by using any one of the above two 
solvents as seen in Chromatogram No. 2. 



Fig. 2. Ascending Paper chromatogram No. 2 in 
Pyrindinc ; Water, showing separation of the five amino- 
acids, 


The strips to serve as wicks could be shaped 
and stitched variously, e.g., horizontally or 
vertically. But asi the wick is obtained from a 
circular paper with the radial force operating 
in its fibres, there is a tendency for the 
separated amino-acid bands to show trailing 
with maximum concentration of the substance 
towards the convex side of the cut-out arc. 
The best results with this modified technique 
were dependent on the preparation of a proper 
wick cut out evenly without any edges on the 
sides. The bottleneck type of the wick was 
most satisfactory for this purpose, which, 
besides counteracting the radial force, would 
allow the flow of the amino-acids through the 
narrow neck at the distal end. Colorimetric 
evaluations showed no loss of the substance 
quantitatively. 
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A NEW SPECIES OF CERCOSPORA 
CAUSING LEAF-BLIGHT OF 
MARSILEA QTJABRIFOLIATA 

Cercospora leaf-blight of Marsilea quadri-. 
foliata L., a common weed growing on the bunds 
of wet lands and irrigation channels, was ob¬ 
served in South Arcot and Tanjore Districts. 
Serious incidence of the disease was noticed 
during November-February, 1968-69. Infected 
leaves soon dried giving a scorched appearance 
of the area in patches. Studies, of the affected 
leaves revealed that a new species of Cercospora 
was responsible for the leaf-blight. 

Cercospora marsilece Ragunathan, Prasad 

AND PuRUSHOTHAMAN SP. NOV. 

Leaf s,pots brown to rusty brown with chlo¬ 
rotic halos often giving W’-sihaped appearance 
with a deep brown centre, 2-14 mm., in length, 
sometimes spreading to the entire leaflet 
(Fig. 1). Fruiting amphigenous; stroma well 
developed consisting of brown cells ; conidio- 
phores in fascicles of 2-10' brown, pale near the 
apex, geniculate, with distinct scars, 1-3 sep¬ 
tate, obtuse at tip, 4• 0-5*0 x 48-94 conidia 
hyalinei cylindrical, straight or .curved, 4-26- 
septate, obtuse to sub-obtuse at tip, truncat< 5 ' 
t>ase^ 4-5-5. X 45-224 (Fig^. 2) , . 
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liabit : On living leaves of Marsilea quadri- 
foliata L. 

Leg.: V. Ragunathan, November 5, 1965, 

Annamalainagar, Tamil Nadu. 

Type specimens are deposited in the Herb. 
Crypt. Ind. Orient., lARI, New Delhi (Acces¬ 
sion No. 29330). 



FIG. 1. Diseased leaves of Marsilea qiiadrifoliata. 



FIG, 2. Coiiidia and conidiophores of CercosporU marsilta:. 
Cercospora marsilece Ragunathan, Prasad and 
' Purushothaman sp. nov. 

Stromata in maculis foliaribus brunneis 
‘V’ rubiginosobrunneis zona rhlorotira 'cindtis, 
2-14 mm. longis, interdum trianguliformibus, 
medio atrobrunnea, nonnumquam folium totum 
occupantibus, producta, amphigena, matura e 
cellulis brunneis composita ; conidiophora 2-10 
in fasciculo instructa, brunnea>, apicem versus- 
pallida, geniculata, apice obtuso, l-S-septata, 
distincte cicatricibus notata, 4-0-5*0 X 48-94 
conidia hyalina, cylindrica, recta vel curvula, 


4-26 sieptata, ad apicem obtusa vel sub-obtusa, 
ad basim truncata, 4-5*5 x 45-224 
In foliis vivis Marsilea quadrifoliata L. Leg. 
V. Ragunathan, November 5, 1965, prope Uni- 
versitatem Annamalai, Annamalainagar, Tamil 
Nadu, India. 

The fungus was isolated on carrot leaf agar 
medium. The pathogenicity of the fungus to 
its host was established. On inoculation, the 
following plants were not affected, viz., Oryza 
saliva L., Cynodon dactylon Pers., Cyperus 
rotundus L., Dolichos lablab L., Eclipta alba 
(L.) Hassk., Phaseolus mungo L., P. aureus 
Roxb., and Ipomcea aquatica Forsk. 

Leaf-blight of Marsilea quadTifoUata due to 
Cercospora sp. was first reported from this 
laboratory.*> Further studies on its pathogeni¬ 
city and host range revealed that the fungus 
was host-specific and hence the name Cerco¬ 
spora marsilece has. been proposed to recognise 
it as a new species. No report of Cercospora 
occurring on this host could be traced from the 
available literature.!’-”^ 

The authors are grateful to Dr. Donald P. 
Rogers, Professor of Botany, University of Illi¬ 
nois, U.S.A., for Latin diagnosis of the species. 
Microbiology and Plant V. Ragunathan. 

Pathology Section, N. N. Prasad. 
Faculty of Agriculture, D. Purushothaman. 
Annamalai University, 

Tamil Nadu, India, October 16, 1969. 


1. Chupp, C.j A Monograph of the Fungus Genus 

Cercospora, Ithaca, New York, 1963, p. 609. 

2. Govindu, H. C, and Thirumalacbar, M. J., Dept. 

Agri. Mysore State Res. Butl.^ 1963, 7# 1. 

3. Ragunathan, V. and Prasad, N. N., Amvamalai Univ. 

Agri. Res. Annu., 1969, 1, 116. 

4. Vasudeva, R. S.> Indian Cercospora:^ I.C.A.R., New 

Delhi, 1963, p. 245. 


A NEW SPECIES OF 
SCOLECOBASIDIUM 

A FUNGUS found growing on an earthen water 
pot was isolated in pure culture. This appears 
to be a new species of Scolecohasidium and is 
described below. 

Scolecohasidium indicum Sp. Nov. 

The fungus formed irregular, scattered, and 
black patches on the surface of the pot. In pure 
culture, on P.D.A. the colonies are fluffy and 
dark olivaceous-brown. The vegetative hyphse 
are hyaline to subhyaline, septate, smooth, 
about 1*5 At wide, and form ohlamydospores in 
chains. The conidiophores are simple, light 
olivaceous-brown, septate, straight or bent, 
short, 8-40 X l*6-2*0/t. The conidia are pro- 
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duced acrogenously, borne on a narrow con¬ 
nective, and mostly forming clusters. The 
connective is usually persistent on the conidio- 
I)ihore as a short narrow tube, but sometimes 
attached to the base of the conidium as a short 


friU. The conidia are usually 1-septate, gut- 
tulate, ovoid to short cylindric, conspicuously 
constricted at the septum, light olivaceous- 
brown, smooth., tapering to a narrow truncate 
base, and 7-6‘--16'0 X 3-2-5 *2^. They germinate 



Fig. 1, A“E. ScoUcohasidium indicum from type collection. A, Conidiophores with attached conidia* 
B. Con idia. C. A: germinating conidium while still attached to the conidiophores. D. Conidia germinating, 
E. Chlamydospores. 
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either through the hilum or from any other 
point on the spore. 

Scolecohasidium indicum resembles 
S. constrictum Abbott (Barron and Busch, 1962) 
in shape and size of the conidiophores, and in 
constricted nature of conidia. However, the 
conidia of S. indicum are smooth and 7*6- 
16-0 X 3*2-5*2 At, whereas those of ,S. constric^ 
turn are echinulate to verrucose and 5*0- 
12*5x2-4 At. S. indicum also resembles 
S. humicola Barron & Busch (Barron and Busoh, 
1962) in the size of the conidia^ but the conidia 
of the latter are finely echinulated and rarely 
constricted at the septum. The conidia in the 
present fungus are smooth and always con¬ 
spicuously constricted at the septum. Further, 
the conidiophores of S. humicola are up to 
300 /t long while those of S. indicum are up 
to 40 A^ long. S. indicum, therefore, is a dis¬ 
tinct species which can be easily identified with 
its smooth and constricted conidia produced on 
short conidiophores. Since the combination 
of these features of this fungus does not agree 
with other known species of the genus, it is 
described here as a new species. 

Hyphae vegetativae hyalinae vel subhyalinae, 
septatae, ca. 1*5^ latae. Conidiophora simplicia, 
pallide olivaceo-brunnea, septata, cylindrica, 
recta vel curva, 8-40 X 1*6-2*0Conidia 
producta singulariter, acrogena, ut plurimum 
efformatia corymbos, connectivo angusto fixa ; 
connectivum vulgo persistens conidiophoro 
fixum ut tubulus brevis angustusque, non- 
numquam conidio fixum persistens ut segmen- 
tum breve hyalinum. Conidia vulgo unisep- 
tata, ovoidea vel breviter cylindrica, eminenter 
constricta ad septum, pallide olivaceo-brunnea, 
levia, fastigata in basin angustam truncatam, 
7*6-16*0 X 3*2-5*2a^. 

Typus lectus in aquae vasa fictili ad Jodhpur 
in Rajasthania, mense martio anni 1963 a B.C. 
Lodha (Herb. R.U.B.L. No. 68 ). 

I am deeply indebted to Professor C. V. 
Subramanian, University Botany Laboratory, 
Madi'as, for his guidance and suggestions during 
the preparation of this paper. I am also 
grateful to Rev. Father Dr. H, Santapau for 
his ready help in translating the diagnosis of 
this new taxa into Latin. 

Department of Botany, B. C. Lodha. 

University of Rajasthan, 

Jaipur-4 (India), November 29, 1969. 


1. Barron, G. L. and Busch, L. V., Can. /, Bot., 1962, 
40 , 77. 


EFFECT OF CHLORIDE IONS ON GERM 
TUBE GROWTH OF BOTRYTIS SPP. 

Ether extracts of acidified (with N.HCl) leaf 
exudates of Vida faha caused significant 
inhibition of germ tube growth of Botrytis 
fabce and B. cinerea as revealed from bioassay 
tests. It was, therefore, considered necessary 
to investigate whether this inhibition was. 
primarily due to chloride ions of HCl or some 
other factors present in leaf exudate. Incident¬ 
ally, the effect of sulphate and phosphate ions 
in ether extracts of acidified water on the 
growth) of test organisms were also compared. 
Bioassay tests with acidified plant exudates, 
sometimesi show erroneous results due to the 
presence of minute quantities of unwanted ions 
even after extraction with diethyl ether. Hencei 
it is desirable to check the influence of ions 
on the growth of test organisms. This work 
was undertaken with a view to ascertain the 
individual effect of chloride, sulphate and 
phosphate ions on the growth of micro¬ 
organisms after ether extraction of water 
containing different acids usually employed for 
acidification. 

In the preliminary experiment ether extracts 
of both acidified and neutral (control) leaf 
exudates of bean were tested on the germ tube 
growth of the said fungi after dissolving the 
residue in phosphate buffer solution ( 0*01 M, 
pH 6 ). Both the exudates inhibited growth 
but markedly in case of acidified exudate. So 
in the second experiment, 300 ml. distilled 
water was taken in 3 conical flasks. (100 ml./ 
flask) and acidified with 0*4 ml. N. HCl, 0*15 ml. 
N. H.SO 4 , 0*65 ml. N. H^PO.^ respectively. All 
acidulated water were adjusted to pH 3 and 
subsequently extracted separately with equal 
volume of diethyl ether (b.p. 60°-80° C.). 

After separation of the ether fraction, it was 
evaporated to complete dryness in a rotary 
film evaporator in room temperature (23-25° C). 
The residue in each case was dissolved in 
2 * 5 ml. phosphate bluffer solution and tested on 
both the species following the method used for 
the bioassay of antibiotics.^ The spore 
suspension of fungi was prepared as described 
by Deverall and Wood- and 10/^1 of either 
B. fabce or B. cinerea (12 days old culture) 
was added to 100 'A^l. of the solution to be 
tested and incubated for 24 hrs;. at 15-17° C. 
and 380 f.c. light. The results are given in 
•Table I. 

The results suggest that chloride ions have 
significant effect on the germ tube growth of 
the test species of Botrytis. The growth of 
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B. drier ea is more affected (about 50% 
reduction) than that of B. fabce (about 40% 
reduction). However the rate of spore germi¬ 
nation has been found to be nearly normal 
(as in buffer control) in all cases. The sulphate 
and phosphate ions have less; effect on the 
germ tube growth under test conditions. 

Table I 


Effect of ether extracts of acidified water 
on the germ tube growth of B. fabse 
and B. cinerea 



Average length of 

Treatment* 

germ tube (ft) t 


B. fahm 

B. cinerea 

Phosphate buffer (control) 

.. 281-61 

187-44 

(94-515Jf 

(78-313) 

Distilled water 

.. 273*35 

171-82 


(78-515) 

(78-235) 

Distilled water+HCl 

.. 167-13 

93-72 


(63-345) 

(31-157) 

Distilled water4- H 2 SO 4 

242-1I 

140-58 


(110-345) 

(63-219) 

Distilled water+H 3 PO 4 

.. 210-87 

139-01 


(78-615) 

(94-282) 


*All ether extracts finally dissolved in phosphate 
buffer solution, f Average germ tube length based on 
60 germ tubes. } Range of length of germ tubes. 


The author is grateful to Dr. B. J. Deverall, 
Department of Botany, Imperial College of 
Science and Technology, London, for his 
valuable suggestions and for providing neces¬ 
sary facilities to carry out this investigation. 
Department of Botany, R. P. Purkayastha. 
Univ. College of Science, 

35, Ballygunge Circular Road, 

Calcutta-19, December 10, 1969. 


1. Purkayastha, B. P., Curr, Sci., 1969, 38, 172. 

2, Deverall, R. J. and Wood, R. K. S., Ann. Appl. 

Biol., 1961, 49. 461. 


ROLE OF AFLATOXINS IN 
GROUNDNUT SEED SPOILAGE 

AflAtoxins are a series of metabolites pro¬ 
duced by some strains of Aspergillus spp. 
associated with the spoilage of agricultural 
commodities. The compounds are acutely 
toxic to poultry, calves, swine, monkeys and 
even to human beings.^ Bampton2 and 
McDonaild and Harkness^ reported the growth 
of Aspergillus fiavus and production of afla- 
toxin in groundnuts. A. fumigatus has been, 
reported by Sreenivasamurthy et alA as the 
aflatoxin producing fungus in groundnut. The 
authors, working- - -bn the --seed-borne micro¬ 
flora of groundnut, isolated' eight' species of 
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Aspergillus from the stored pods and kernels 
and those species were found to cause seed 
germination failures and reduction in seedling 
vigour. Hence studies were undertaken to 
assess the pos’sible role of aflatoxin, the toxin 
which affected animal species, in the seed 
germination failures. 

The ability to produce aflatoxins by the 
Aspergillus spp. was tested.^The effect of 
the toxins on the seed germination and seed¬ 
ling vigour of groundnut was. assessed by the 
method des^cribed by Vidhyasekaran et alS> 
The data in Table I reveal that only A. flavus 
and A. tamarii produced aflatoxin. 


Table I 

The presence of aflatoxins in the culture 
filtrates of various Aspergillus spp. 


Species of Aspergillus 

Presence of aflatoxins 

A. nidutans 


A. versicolor 

— 

A. flavus 

+ 

A. tamarii 


A. ni^er 


A. fumiiatus 

— 

A. variecolor 

— 

A. ustus 

-* 


The culture filtrates of all the Aspergillus 
spp. tested did not inhibit the seed germina¬ 
tion, but their effect was much pronounced on 
root and shoot elongations. All the aspergilli 
inhibited the root elongation more than 60% 
and A. fiavus, A. ustus and A. tamarii inhibited 
the root 'elongation more than 90%. A. flavus 
inhibited shoot elongation also markedly and 
A. versicolor inhibited more than 60% shoot 
elongation (Table II). 

Armbrecht et al." reported production of 
aflatoxin by several A. flavus strains. 
Codner et al.^ obtained production of as much 
as 265 mg. of aflatoxin/kg. of peanuts by 
A. parasiticus and smaller amounts by five 
strains of A. flavus. A. fumigatus has also 
been reported to produce the toxins.‘i 

In the present studies, A. tamarii was also 
found to produce the aflatoxins;. 

Although only two of the species of 
Aspergillus tested were found to produce 
aflatoxins, all the aspergilli were observed to 
affect the seedling vigour markedly. Hence it 
may be concluded that the toxin produced by 
the aspergilli to inflict damage on the crop is 
different from the aiflatoxin which, is toxic to 
animal species. Only few species and few 
strains produce aflatoxins. Jackson^ observed 
that matured peanuts were largely free from 
aflatoxin. But the toxins produced by these 
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Table II 


Ejfect oj culture filtrates of different Aspergillus spp. on seed germination and seedling vigour 



Culture filtrate 

Germination 

Root elongation 

Shoot elongation 

Germination 

percentage 

% reduction 
over un¬ 
inoculated 
medium 

Root 
length 
in mm. 

% reduction 
over un¬ 
inoculated 
medium 

Shoot 
length 
in min. 

% reduction 
over un¬ 
inoculated 
medium 

1 . 

A. nidtdaw 

85*0 

15*0 

7-0 

79‘7 

29*2 

45*0 

2 . 

A. versicolor 

85*0 

16-0 

7*4 

IS'S 

16*7 

68*5 

3. 

A. flaviis 

81*7 

18*3 

0*5 

99*5 

1*4 

97*4 

4. 

A. tamarii 

90*0 

10*0 

3*0 

91*3 

,29*8 

43*9 

5. 

A. niger 

80*0 

20*0 

6*8 

80*2 

41 *0 

21-8 

6 . 

A. futnigoiiis 

88*3 

11-7 

12*8 

62*8 

41*1 

22-6 

7. 

A. variccolor 

86*7 

13*3 

11*8 

65*7 

37-2 

29*9 

8 . 

A. usius 

88*3 

11*7 

2-3 

93*3 

26*2 

60*7 

9. 

Uninoculated medium 100*0 

.. 

34*4 

.. 

53*1 

.. 

10 . 

Sterile water 

100*0 

.. 

35-5 

*• 

55*0 

•* 


aspergilli to affect the groundnut seedling 
vigour are very serious since all the Asper- 
gillus spp. isolated Irom groundnut inflicted 
severe damage to the crop. 

Division of Plant D. Lalithakumari, 

Pathology, C. V. Govindaswamy. 

Agricultural College and P. Vidhyasekaran. 

Ee&earch Institute, 

Coimbatore-3, December 16, 1969. 
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A RARE CASE OF MONOZYGOTIC 
SYNCHORIAL TWINS IN TtlE 
VESPERTILIONID BAT, 
PIPISTRELLUS CEYLONICUS 
CHRYSOTHRIX (WROUGHTON) 
Pipistrellus ceylonicus chrysotlirix (Wroughton), 
like all other vespertilionid bats, has a per¬ 
fectly bilaterally symmetrical bicornuate uterus. 
During each reproductive cycle an ovum is 
released from each of the ovaries, and each 
uterine cornu, bears a single conceptus. The 
embryo is normally located at about the middle 
of the length of the uterus. During the course 
of the study of the sex-cycle and embryology 
of this species it was found that out of 355 
pregnant females examined only four had three 
conceptuses each. In three of these the right 


uterine cornu bore two embryos and the left 
one, and in one female the left uterine cornu 
bore two embryos and the right had one. In 
all these cases each ovary had released as many 
ova as there were embryos in the uterine cornu 
of the corresponding side as evidenced by the 
fact that the number of corpora lutea in each 
ovary was the same as the number of embryos 
in the corresponding uterine cornu. In each 
of these cases the uterine cornu bearing two 
embryos showed the two swellings in a'cranio- 
caiudal sequence along the length of the uterus. 

The present paper embodies description of a 
very exceptional female specimen of Pipis- 
trellus ceylonicus chrysothrix in which there 
was a single swelling in each of the uterine 
cornua but which, on sectioning, showed that, 
whereas in the left uterine cornu there was a 
normal embryo in the neural groove stage of 
development (Fig. 1), the right cornu contained 
synchorial twin embryos, which were also in 
the neural groove stage of development (Fig. 2). 
When the ovaries were examined it was 
noticed that each ovary contained a single 
corpus luteum indicating that a single ovum 
had been released from each ovary. This 
clearly demonstrates that the twin embryos in 
the right uterine cornu were unquestionably 
monozygotic. In the twin embryos the two 
embryonic discs were at the same level in the 
uterus, and were placed diametrically opposite 
to each other, and they occupied the two sides 
of the uterus. A common chorionic sac 
encloses the two embryos, and each embryo is 
provided with its own complete amnion, which 
arches over the dorsal aspect of the embryo. 
The yolk-sac wall isi in contact with the 
uterine wall on all the sides of the uterus so 
that the uterine lumen at the level of the 
uterus, where the twin embryos are present, is 
completely obliterated and i§i replaced by a 
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wide, common yolk-sac cavity. The extra- 
embryonic mesoderm carrying vitelline vessels 
has extended all round the common yolk-sac 
wall, and an extensive chorio-vitelline placenta 
is present on all the sides of the uterus except 
on the dorsal sides of the two embryonic discs, 
where well-developed pre-placentse are present. 

•The embryo in the left uterine cornu is 
normal and has a structure typical for vesper- 
tilionid bats at that stage of development. The 


Apart from the fact that thisi is the first 
record of the occurrence of monozygotic syn- 
chorial twins in a bat, it opens the question of 
considerable theoretical interest concerning 
the physiological relationship between the 
uterus and the embryo in the vespertilionid 
bats. Whereas in all vespertilionids the 
embryo at implantation is so oriented that the 
embryonic disc is invariably towards the anti- 
mesometrial side of the uterus, this relation¬ 
ship seems to become disturbed if two embryos 



FjlG. 1 Flvit. 2 

Fic,s. 1-2. Fig. 1. Transverse sections of the left uterine cornu containing a normal embryo of the female 
specimen under study. The arrow points mesometrially. See text for description, X 40. Jbig. 2. Transverse 
section of the right uterine cornu containing the monozygotic synchorial twins. The arrow points mesometnally. 
See text for description, X 40. 

embryonic disc is antimesometrially oriented, 
and the extra-embryonic mesoderm carrying 
vitelline vessels has extended only up to about 
half the distance from the embryonic region so 
that the chorio-vitelline placenta is present 
only on th,e slides of the uterus. The bilaminar 
omphalopleure hangs freely in the uterine 
lumen towards the mesometrial side thus leav¬ 
ing a part of the uterine lumen unoccupied by 
the embryo on the mesometrial side. Numerous 
uterine glands open into this part of the uterine 
lumen. 


implant at the same level of the uterus. Since 
the normal antimesometrial side cannot contain 
both the embryos at the same level it appears 
that the twin embryos adopt the nearest com- 
promisie by being laterally oriented. It is also 
evident that the uterine wall on the meso¬ 
metrial side is physiologically refractory for 
the implantation of the blastocyst in the 
vespertilionids. 

Department of Zoology, A. Gopalakrishna. 

College of Science, R. B, Phansalkar, 

Nagpur, January 31, 1970, 
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REVIEWS AND NOTICES OF BOOKS 


Handbook of Neurochemistry (Vol. 2)— 
Structural Neurochemistry. (Plenum 
Publishing Corporation, 227, West 17th 
Street, New York, New York 10011, U.S.A.), 
1969. Pp. xxix H- 579. Price $ 35.00, 

The book under review is the second 
volume of a seven-volume encyclopedic 
treatise. It presents an up-to-date evaluation 
of available chemical and biological knowledge 
about the nei'vous system and brain function. 

The subject-matter in this volume has been 
dealt with in twenty-three chapters, viz., 

1. Water Spaces, by Hanna M. Pappius ; 

2. Water Movement, by Robert Katzman and 

Herbert Schimmel; 3. The Cerebrospinal 

Fluid, by Hugh Davson ; 4. Choroid Plexus, 
by T. Z. Csaky ; 5. Spinal Cord, by Giulio 
Levi; 6. The Use of Brain Slices, by K. A. C. 
Elliott ; 7. Electrical Phenomena and Isolated 
Tissues from the Brain, by John A. Harvey 
and Henry Mcllwain ; 8. DNA Metabolism and 
Cell Proliferation; 9. Neurons and Glia: 

Separation Techniques and Biochemical 

rnterrelationships, by Steven P. R. Rose; 
10. Chemistry of Isolated Invertebrate 

Neurons, by Ezio Giacobini; 11. Nuclei, by 
D. A. Rappoport, P. Maxey, Jr., and H. F. 
Daginawala ; 12. Lysosomes, by Harold 

Koenig ; 13. Brain Mitochondria, by Leo G. 
Abood; 14. The Synaptosome, by V. P, 
Whittaker; 15. Structural Components of the 
Synaptic Region, by Eduardo De Robertis and 
Georgina Rodriguez de Lores Arnaiz ; 

16. Peripheral Nerve, by Giuseppe Porcellati; 

17. Nucleic Acid and Protein Metabolism of 
the Axon, by Edward Koenig ; 18. Axoplasmic 
Transport, by Samuel H. Barondes ; 19. Com- 
partmentation of Amino-Acid Metabolism, by 
S. Berl and D. D. Clarke ; 20. Metabolic 
and Anatomical Specialization within the 
Retina, by Richard N. Lolley; 21. Metabolic 
Information Derived from Radioautography, by 
B. Droz ; 22. Enzyme Histochemistry : Appli¬ 
cations and Pitfalls, by C. W. M. Adams ; and 
23. Neurochemistry of Invertebrates, by G. A. 
Kerkut. 

This volume will serve as a reference source 
for anatomists, biochemists, biologists, bio¬ 
physicists, medical research workers, neuro- 
chemists, neurophysiologists, and all scientists 
concerned with research on the brain and 
nervous system. C- V* R. 


Treatise on Coatings (Vol. 2)-^Characteriza¬ 
tion of Coatings: Physical Techniques. 
Part I. Edited by Raymond R. Myers and 
J. S. Long. (Marcel Dekker, Inc., 95, Madison 
Avenue, New York), 1969. Pp. xxi + 669. 
Price $ 39.75 ; £ 18.18.0. 

Treatise on Coatings enters a new area ol 
practical information with the publication of 
Characterization of Coatings : Physical 
Techniques. Carrying on the work begun 
more than two decades ago by J. J. Mattiello, 
Volume 2 (in two parts) reveals above all 
that the basic devices used for the evaluation 
of coatings have undergone a revolution. 

The two editors are the former and present 
Director of the Paint Research Institute, whose 
support of fundamental research in areas 
pertaining to coatings is responsible for many 
of. the developments of the last decade. This 
part of the treatise will appeal to the research- 
oriented individual, yet it has been keyed ’to 
the needs of the laboratory assistant, technician, 
and superintendent. 

The contents of this book under review are : 
1. The Intrinsic Properties of Polymers, by 
A. R. H. Tawn ; 2. Surface Areas, by David M. 
Gans ; 3. Adhesion of Coatings, by Armand F. 
Lewis and Lloyd J. Forrestal; 4. Mechanical 
Properties of Coatings, by Percy E. Pierce : 
5. The Ultimate Tensile Properties of Paint 
Films, by Robert M. Evans ; 6. Gas Chromato¬ 
graphy, by J. K. Haken ; 7. Thermoanalytical 
Techniques, by Paul D. Garn ; 8. Microscopy 
in Coatings and Coating Ingredients, by W. K. 
Lind; 9. Radioactive Isotopes, by Gordon R. 
Coe; 10. Infrared Spectroscopy, by Clara D. 
Smith ; 11. Ultraviolet and Visible Spectro¬ 
scopy, by Frank Spagnolo and Edward R. 
Scheffer; 12. Color of Polymers and Pigmented 
Systems, by George W. Ingle ; and 13. Photo¬ 
elastic Coatings, by Alexandre Blumstein. 

C. V. R. 


Solid State Surface Science. Edited by Mino 
Green. (Marcel Dekker, Inc., 95, Madison 
Avenue, New York), 1969. Pp. xii-f- 420. 
Price $ 18.16 ; £8 16 sh. Od. 

The Solid State Surface Series fills the need 
for critical and provocative essays on the pro¬ 
perties of the surfaces of solids. It shows the 
vast range of chemistry, physics, and theoreti¬ 
cal and experimental techniques required to 
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gain insight into tlu' behavior o£ a phase 
boundary. The coniributor.s art' i»H authorities 

in their specialities. 

The lirst chnpler, on chemisorboci tiydrogen, 
comes from the famous Japanese sclnool led by 
Professor Iloriut.i. Tiie sts'oncl ehaijp-ter Trans¬ 
port and Scatteriip;' near Crystal Suiirfaces by 
Dr. R. F. Gri?ene, M(>es wtJl past tho Boltzmann- 
Fuchs metluHi for dt'seribinu' the iri-fl-uence of 
solid bounclaries on I he Irnnsiiorl iDiroperties of 
free earri<.‘rs. 

Chapter 3 considers .simple Complexes on 
semiconductor .surl'aces, and has ni laearing on 
the btdiavior of senucouduetor sur*T3.,cesi useful 
ia dt^viees as well as on seiniconduetor- catalysts 
Cha])ter 4, Work Function : Measoiroments and 
Results, is a critical survey of Iho 'W'ork func¬ 
tion, which is ;:n important yij, ofton misused 
measurenu‘nt of surface ri'seareh. Oliapter 5, 
on epitaxic films of lead ehalcojg-onides and 
relaU'd compounds, is included in. -fcliis, series) 
because of tlU' importanct' of tliiixiL films in 
surface research. 

The S(‘rit‘s demoustrat(\s the loareaHlth and 
interdisciplinary nature of thi‘ (loldL, and will 
be a sou ret' of interc'st to many. X-t will be of 
value to all tiu)S(‘ con,ec‘rned 'W'ithi surface 
rest‘arch, from the frt'.sh. praclneite to the 
experienced worker. C. V. R. 
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MAGNETIC BEHAVIOUR OF BASALTS CONTAINING VERY FINE SINGLE 

DOMAIN GRAINS 

C. RADHAKRISHNAMURTY and S. D. LIKHITE 
Tata Ivstitute of Fundamental Research^ Bombay-5 


Introduction 

pROM several different types of studies--** 
* carried out in the past few years, it has- 
been established that many basalts contain 
magnetite or titanomagnetite in the form of 
single domain grains. Some basalts show low 
field hysteresis loops, also called Rayleigh 
loops:* and this has been attributed^’ ** to the 
presence of fine single domain grains which 
have relaxation times of the order of experi¬ 
mental durations or in other words blocking 
temperatures just above that of room tempera¬ 
ture. The possibility that a few rocks; may 
contain still finer grains which are superpara- 
maignetic at or even below room temperature 
is there but no attempt to detect these has 
been made till recently. Since the grain size 
of the magnetic mineral in basaltsi can cover 
a wide range (from the smallest upto a hundred 
microns) the technique should be able to detect 
the superparamagnetic particles in the presence 
of other single and/or multi domain grains. 
It is well known that big single domain 
grains can be made to show superpara¬ 
magnetism at an appropriate elevated tem¬ 
perature Or the very fine ones to behave like 
big ones by cooling. Following the experi¬ 
ments described in the next section, a simpli¬ 
fied procedure to detect the presence of 
superparamagnetic particles in rocks is given. 

Experiments and Results 

By studying the low field hysteresis, basalts 
showing wide Rayleigh loops have been 
separated. These specimens were heated to 
100° C. either in an oven or by immersing in 
boiling water and their Rayleigh loops have 
been observed at this temperature. Typical 
examples of the low field hysteresis behaviour 
of two specimens are given in Fig. 1. It is 
interesting to note that the specimen K 3 shows 
much reduced intensity of magnetization and 
negligible amount of hysteresis (Fig. 1 a II) at 
100° C. whereas 708 shows more intensity at 
the same temperature. 

The low field susceptibility versus tem¬ 
perature curves!, referred to as k(T) curves, 
in the rang© 4-175° C. for K3 and 708 are 


shown in Fig. 1 a III and b III respectively. 
These are the single domain (SD) type curves 
proposed earlier,*^ with k-peaks as 20° C. for 
K3 and 135° C. for 708. It can be inferred 
from the k(T) curves that specimen K3 
contains; many grains that are superpara- 
magnetic at room temperature whereas such a 
state can be obtained for 708 at 135° C. 

The values of susceptibility at 25° C. and 
100° C. for K3 are 0-26 and 0*06; the same 
for 708 are 0*43 and 0*81 (all in units of 
X 10‘°’ CGS) respectively. Thus measurement of 
susceptibility at two different temperatures 
itself provides a method for isolating basalts 
that have superparamagnetic particles at about 
the room temperature. 

The hysteresis loops of the specimens in a 
field of 200 Oe at different temperatures have 
been studied. The method consisted of cooling 
the specimen to the. desired temperature in a 
Dewar flask and then quickly transferring it 
into the specimen holder of the hysteresis loop 
tracer. The hysteresis loop of the specimen 
can be photographed within ten seconds from 
the time it was taken out of the Dewar flask 
and hence it could be considered that the tem¬ 
perature of the specimen to be almost the same 
as that when it was in the flask. 

A set of hysteresis loops obtained for the 
specimen K 3 are given in Fig. 2. 

Discussion 

It is interesting to note that the specimen 
nearly gets saturated (Fig. 2 a) even in a field 
of 200 Oe at 25° C. which means that most of 
the grains have coercive force much less than 
the applied field. Also the remanence ratio R 
(ratio of remanent intensity to the saturation 
value) is considerably less than 0*5 expected 
for a specimen containing randomly distributed 
sjingle domain grains.'*!^ In this case the main 
obvious reason is the presence of superpara¬ 
magnetic particles. At - 70° C. the hysteresis 
loop (Fig. 2 b) quite resembles that of the 
single domain grains with R value very close 
to 0*5. As the temperature is lowered to 
— 150° C. it shows more coercive force which 
is expected,» being 100 Oe (Fig, 2 c) and a 
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reduced intensity of magnetization which could 
be due to less number of grains contributing. 
At — 190° C. the specimen does not show any 
hysteresis (Fig. 2 d) which can be explained 
by the fact that almost all the grains would 
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in the apparatus itsolf. The loops given in 
Fig. 2 are a few stages chosen to illustrate the 
hysteresis shown by a specimen containing a 
mixture of superparamagnetic and single 
domain particles. 



Fig. 1 . loop:s and .i' (T) curves for two specimens K3 and 708 

X-axis (mag. etic field) 1 small division = 0-5 Oe, Y-axis f magnetic moment 


Scale for I, /; I, Ji and 
1 S.l). 0*00 emu. 




have coercive force much greater than the- 
applied field of 200 Oe. 

A dramatic development of the hysteresis- 
phehomena shown by the specimen can be 
seen on the oscilloscope screen when it is 
cooled to 190° C. and allowed to warm up 


The following procedure emerges from the 
experiments described above : 

1. Select rocks showing wide Rayleigh loops 
(like those; in Fig. 1 al and bl). 

?. Study the Rayleigh loops of the specimens 
at 10Q° C. 
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Flc;. 2. Ilyateresis loops of K3 at different temperatures in a field of 200 Oe. Scale X-axis 1 S.D, = 10 Oe, 
Y-axis 1 S.I). ---- 0*25 emu. 


Rayleigh loops do have .some superparamagnetic 
grains. 

Conclusions 

It has been shown that some basaltic rocks 
contain predominently superparamagnetic 
particles even at room temperature and these 
can be separated by a few simple experiments. 

The hysteresis phenomena shown by a 
random distribution, of single domain grains' 
are dramatically revealed by basalts contain¬ 
ing superparamagnetic particles when cooled 
to different temperatures. 
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CHANGES IN THE STRUCTURE OF A CATALYST DURING A CATALYTIC 
REACTION-DEHYDROGENATION OF CYCLOHEXANOL ON NICKEL OXIDE 

A. V. RAMASWAMY, P. RATNASAMY,* and L. M. YEDDANAPALLI 
Department of ChemistryLoyola College, MadTas-34 


Abstract 

Cyclohexanol has been dehydrogenated to cyclohexanone and phenol over nickel oxide. 
Above 370° C., the electrical conductivity of the solid decreases in the presence of cyclohexanol 
It subsequently registers an increase and finally attains a value characteristic of metallic sam¬ 
ples. While no hydrogen is adsorbed on nickel oxide at 25° C., the sample after usage in 
the reaction adsorbs considerable amounts of hydrogen. The adsorption isotherm of hydrogen 
is quire similar to that observed in the case of metals. It is, therefore, inferred that during the 
reaction, the catalyst undergoes reduction to the metallic stare. 


Introduction 

N any catalytic process, the solid catalyst 
does not play the role of an inert sub¬ 
stance on which, the chemical reaction pro¬ 
ceeds but the role of an active participant in 
one of the intermediate stages of the reaction. 
It is a characteristic and in fact, a distinctive 
feature of a catalytic process that at the end 
of the reaction, the catalyst is completely 
regenerated. However, in some cases, the com¬ 
position of the catalyst itself does change to 
some extent in the- reaction processL Thus, 
many reactions catalysed by solid oxides are 
usually accompanied by oxidation or reduction 
of the catalysts.! As the reaction proceeds, the 
degree and sometimes the nature as well of 
the stoichiometric disturbance may change. 
Bereskov and Matveyev- investigated the 
decomposition of methyl alcohol to carbon 
monoxide and hydrogen on zinc oxide. They 
found that during the reaction process, zinc 
oxide became enriched in zinc in excess of 
stoichiometry and thus underwent reduction. 
In fact, changes in the electrical conductivity 
■clearly indicated the attainment of metallic 
character by the sample during the catalytic 
reaction. 

In the present study, cyclohexanol has been 
dehydrogenated to cyclohexanone and phenol 
over oxidized nickel oxide catalyst in the tem¬ 
perature range 300-410° C. The electrical 
conductivity of this material as well as changes 
in the electrical conductivity during the 
catalytic reactions have been measured. The 
results throw additional light on the changes- 
in structure and composition that nickel oxide 
undergoes during the dehydrogenation reaction. 

* Present address : Laboratoire de Physico Chemie 
Minerale, 12, de Croylaan, 3030, Heverlee (Louvainj, 
Belgium, 


Experimental 

Nickel oxide was prepared by the decom})osi~ 
tion of nickel carbonate at 500° C. The catalytic 
reactions were carried out in a lixed bed, 
vertical, flow reactor. Adsorption studies were 
carried out in a conventional constant-volume 
adsiorption apparatus. For conductivity 
measurements, the sample was taken between 
two platinum electrodes fused in through the 
sides. The electrical measurements were: 
performed with, the aid of d.c. circuits. 
Potential dif!;erences between probes were, 
measured by compensation using a VTVM 
(Heathkit V-7A/UK) or an oscilloscoixi as a 
zero instrument. The value of the activation 
energy of electrical conductivity for nickel 
oxide was 13*7 kcal. 

Results and Discussion 

Cyclohexanol was dehydrogcnaled to cyclo¬ 
hexanone and phenol over nickel oxide. In 
the vertical flow reactor system employt'd in 
the pres,'ent study, cyclohexene was not dcdc'cted 
in the catalysate, though Galwcy’’* has reported 
its formation while examining the lirst stages 
:in the reaction of cyclohexanol acisorbt'd on 
nickel oxide. The proportion of cyclohexanone 
and phenol in the catalysate at various tem¬ 
peratures' is shown in Fig. 1. At all ternpt'ra- 
tures, a steady state of conversion was attained 
only after 40 minutes or so. 

The mechanism of dehydrogenation of cyclo¬ 
hexanol below 370° C. appears to be difrerent 
from that above 370° C. Below 370^ C., the 
amount of unreacted cyclohexanol decreases 
with increasing temperature. Above 370° C., it 
shows an increase. On the other hand, cyclo¬ 
hexanone whose concentration in the catalysate 
increased upto 350° C., registers a fall above 
Sthat temperature. Phenol follows! a similar 
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trend though the transition temperature is 
around 370° C. The apparent activation energy 
for the total decomposition of cyclohexanol, for 
the formation of cyclohexanone and phenol in 
the temperature range 300-350° C. are 11-3, 
8-2 and 13*8 kcal/mole respectively. 



1*0 hr. O Unreacted cyclohexanol ; • Cyclohexanone ; 

A Phenol. 

The effect of contact time on the dehydro¬ 
genation of cyclohexanol has been studied at 
350° C. and 410° C. The results are shown in 
Fig. 2. At 350° C., with increasing contact 
time, the amount of cyclohexanol undergoing 
reaction increases reaching a value of about 
85 mole % at a contact time of 2 hr., with 
a corresponding increase in the amount of 
phenol formed. Cyclohexanone reaches its 
maximum value of 52 mole % at a contact 
time of 1-0 hr. and then decreases with further 
increase in contact time suggesting that the 
cyclohexanone initially formed undergoes fur¬ 
ther dehydrogenation to phenol. At 410° C., 
with increasing contact time, the amount of 
cyclohexanol undergoing reaction increases 
reaching a value of 73 mole % at a contact 
time of 2 hr. This is less than that got at 
350° C. The amount of phenol at 410° C. is 
also less* than that at 350° C. In the region 
of very low contact time, the rate of cyclo¬ 
hexanone formation is higher than the rate of 


formation of phenol. Since the maximum con¬ 
centration of cyclohexanone is reached at 
0 5 hr., while phenol reaches its maximum 
■concentration only at a contact time of 2*0 hr., 
phenol should have been formed by the fur¬ 
ther dehydrogenation of cyclohexanone. From 
the values of initial rates, however, it may be 
inferred that phenol is formed simultaneously 
from either cyclohexanone or cyclohexanol. 



^ FIG. 2. Iiiliaence of contact time on the dehydrogena¬ 
tion of cyclohexanol over nickel oxide. A= 410® C. 
B=350 °C. O Unreacted cyclohexanol; • Cyclohexanone: 
A Phenol. 

The changes in the electrical conductivity of 
nickel oxide in the atmosphere of cyclohexanol 
are given in Fig. 3. Below 370° C., the con¬ 
ductivity decreases with time and finally 
attains a constant value. Above 370° C., there 
is an initial decrease in the conductivity 
followed by ah increase. The log o- v^alue 
increases above the initial conductivity to 
reach a constant value of conductivity. This 
value does not alter during the further course 
of the reaction. The electrical resistance was' 
of the order of a few ohms in this region. 

These results indicate that above 370° C., the 
catalyst is reduced to metallic nickel. The 
initial decrease in conductivity shows a sur¬ 
face reduction of to Ni--"'". The subsequent 
increase indicates a further reduction of Ni-+ 
to metallic nickel, the conductivity of which 
is of the order of a few mhos. Even at 
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380° C., it was observed that the conductivity 
of the sample decreased first and when the 
alcohol feed was stopped and oxygen-free 
nitrogen gas was let in at very low pressures, 
the desorption of the species brought about 
an increase in the conductivity which rose 
above the initial conductivity. This shows that 
a surface layer of metallic nickel begins to 
form at this temperature, in the course of the 
dehydrogenation of cyclohexanol. Such, a case 
was not observed below 370° C. 


inns : hours 

I 3 3 



Fig. 3- Changes in the electrical conductivity of 
nickel oxide. A—la the atmosphere of cyclohexanol 
vapours; B—In the atmosphere of hydrogen. 


The changes in conductivity of nickel oxide 
at 410° C. while passing dry hydrogen are also 
shown in Fig. 3. The conductivity decreases 
first and then increases, the process taking 
several hours to attain a constant value. 

The effect of temperature on the dehydro¬ 
genation of cyclohexanol had already showed 
that above 380° C., the concentration of phenol 
goes down suggesting the possibility of phenol 
getting hydrogenated to cyclohexanol (Fig. 1). 
When phenol and cyclohexanol were mixed in 
1 : 1 ratio and passed over the catalyst, the 
concentration of phenol was higher in the 
catalysate. In another series of experiments, 
phenol was mixed with isopropanol and passed 
over the catalyst at 410° C. If adsorbed hydro¬ 
gen, liberated in the course of alcohol dehydro¬ 
genation, plays a part and is responsible for 
3uch hydrogenation activity, the nature of the 
catalyst at this temperature being identical. 


cyclohexanol should be formed. This was not 
observed. 

Schuit and van Rei.ien'^ have successively 
applied hydrogen chemisorption to measure the 
surface area of the metallic part of nickel on. 
carrier catalyst. In the present study, 
such adsorption isotherm studies were under¬ 
taken to follow the formation of metallic 
nickel on nickel oxide resulting from the de¬ 
hydrogenation of cyclohexanol above 370° C. 
(Fig. 4). 





FIG. 4. Adsorption isotherms of hydrogen at 25 ^ C. 
A: O Catalyst trtated with cyclohexanol at 400 ® C. for 
an hour. B : # —Catalyst reduced with hydrogen at 

400° C. for 3 hours. 

In the equilibrium pressure range of 30 to 
600 mm. Hg., there was no adsorption of hydro¬ 
gen on oxidised nickel oxide, the isotherm 
measurement being carried out at 25° C. 

A’fter each run of cyclohexanol dehydro¬ 
genation on oxidised nickel oxide at diflerent 
temperatures, the catalyst was flushed with 
oxygen-free, dry nitrogen and the catalyst 
vessel was attached to the adsorption system, 
evacuated to 10-<* cm. Hg., and the hydrogen 
adsorption isotherms were measured at 25° C. 
For the catalysts treated upto 370° C., the 
amount of hydrogen adsorbed was found to be 
almost negligible, though the colour of the 
catalyst changed from greyish-black to 
yellowish-green. The latter observation shows 
that the chemisorbed excess oxygen on oxidised 
nickel oxide is desorbed completely by the 
adsorption of alcohol molecules in the de¬ 
hydrogenation process. 

Considerable amount of hydrogen was found 
to get adsorbed on the catalyst treated at 410° C. 
with vapours of cyclohexanol. In Fig. 4, iso¬ 
therm A shows that the nature of the catalyst 
is' similar to a metal-on-carrier type. The 
isotherm B is for the catalyst reduced at 
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400° C. for 3 hours. The siniiiaruy oji the two 
curves further reinforces the fact that during 
the dehydrogenation reaction, the surface of 
nickel oxide is reduced to the metallic state. 
Thus starting from a pure metal oxide catalyst, 
a metal-on-metal oxide is obtained during the 
reaction. This means that the process of cata¬ 
lyst preparation cannot, strictly speaking, 
be considered as finished at the moment when 
the reaction starts. If one may so express it, 
the final preparation of the catalyst occurs in 
the process of reaction itself. 
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SENSITIVITY TO GIBBERELLIC ACID IN RELATION TO DWARFING 
AND HARVEST INDEX IN BREAD WHEAT 


B. BALDEV AND M. 

DWIS1071 of Genetics, Indian Agricultural 

TT is well known that several genetic dwarfs 
^ in crop plants become tall when given an 
exogenous application of gibber ellic acid 
(GA;j).‘‘ Allan and his co-workers- have stu¬ 
died the comparative response to GA^ of dwarf, 
semi-dwarf and standard short and tall winter 
wheat varieties. They found that the dwarf 
and semi-dwarf varieties though responsive to 
applied GA-^ were not induced to grow to nor¬ 
mal height, whereas standard-height varieties 
were stimulated significantly. All of these were 
winter varieties and GA^ was applied after 
plants were exposed to low winter tempera¬ 
tures. The ‘Norin’ dwarfing genes introduced 
from Japan in wheat breeding programmes in 
the United States, Mexico and other countries 
after World War II have led to a major yield 
breakthrough in bread wheat by enabling the 
repatterning of the plant architecture in a 
manner suited, for high, levels of application of 
fertilizer and water.** The present study was 
undertaken to assess the reaction of wheat 
varieties possessing the ‘Norin' dwarfing genes 
to the application of GA 3 . 

The following seven varieties were chosen 
for the study : two tail Indian varieties (C. 591 
and N.P. 824) a 7 -ray-induced dwarf mutant of 
N.P. 824, two semi-dwarf varieties developed in 
Mexico (Sonora 64 and Lerma Rojo), an 
experimental strain possessing 3 major genes for 
dwarfing (Triple dwarf) and an induced 
amber-grain mutant of Sonora 64 which was 
released for cultivation in India under the name 


S. SWAMINATHAN 

Research Institute, New Delhi-12, India 

Sharbati Sonora.-^ Monosomic analysis revealed 
that Lerma Rojo has a recessive gene for 
dwarfing in chromosome 6 D and Sonora 64 and 
Sharbati Sonora have two such genes in chromo¬ 
some 2A and 4D.5 The triple dwarf had all 
the three genes with a reducing effect on 
height. An analysis of the pathway through 
which the varieties with ‘Norin’ dwarfing genes 
give high yields showed that besides being able 
to utilise more fertiliser because of the favour¬ 
able morphological frame, they also had a 
better harvest index (i.e., the ratio of grain 
to total dry matter, Table I). 


Table I 


V ariety 

Total dry matter 
yield 

(tonnes/hectare) 

Harvest 

index 

C. 591 


10-30 

0-29 

N.P. 824 

.. 

10-60 

0-33 

Dwarf mutant of N.P. 

824 

9-00 

0-27 

Lerma Rojo 

.. 

11-00 

0-50 

Sonora 64 

.. 

11-00 

0-55 

Sharbati Sonora 

., 

11-00 

0-55 

Triple dwarf 

•• 

10-50 

0-67 


The procedure for assessing sensitivity to 
GA 3 was as follows: Grains were soaked on 
three layers of filter-paper in petri plates con¬ 
taining five ml distilled water. The seeds 
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were so arranged that their grooved side faced 
the filter-paper. They were maintained at 
15° C. inside an incubator for 48 hours by 
which time the coleoptile showed emergence. 



GIBBERELLIC ACID CONC. 
yjg / plant 

FIG. 1 

Germinated seeds with a uniform length of 
coleoptile were selected and five such seeds 
were transferred to a flat bottom tube 
(3" X 1" dia.) three-fourth filled with 1% 
gelled agar and kept in continuous light 
at 25° C. In order to avoid drying up of these 
seeds, they were covered with a thin plastic 
sheet for another two days. By this time the 
root system was well established and seedlings 
•were able to draw water from agar. At the 
end of this period, a 2/^1 drop of GA 3 solution 
prepared in 0*05% Tween-80 was applied to 
the tip of coleoptile. Five plants per treatment 
were used. The seedlings continued to grow 


in continuous light and distilled water was 
added as and when necessary to avoid desicca¬ 
tion of agar. As elongation of the lirst leaf- 
sheath stops after the emergence of the second 
leaf, the length of the first leaf-sheath was 
recorded at this stage. Depending upon the 
variety, this takes 5 to 6 days after OA 3 appli¬ 
cation. Three concentrations of GA^, 0*()()4, 
0-04 and 0*4/tig per plant were used. The 
seven varieties used could, be broadly classified 
into two major groups as GA^ sensitive and 
GA 3 insensitive (Fig. 1). The dwarf varieties 
possessing ‘Norin’ genes were not sensitive to 
the GA 3 amounts used in this study while the 
induced dwarf mutant of N.P. 824 responded 
to the treatment. The two tall varieties also 
responded to the treatment of gibberellic acid. 

The induced dwarf of N.P. 824, which had 
been isolated in 1959 in the progenies of 
16 Kr T-ray-treaited material, is not onl.y about 
20 cm. shorter in height than the pai’cnt, but 
has also more dense ears. Attempt.s to get 
high-yielding segregates from crosses involving 
this mutant have not so far been successful, in 
view of the pleiotropic association of plant 
height with ear density and spikelct number. 
The ‘Norin’ dwarfing genes, on the olhtu’ hand, 
do not have such undesirable pleiotropic 
effects. It would be worthwhile examining all 
dwarfs of breeding value in crop i:)lanls for 
GA 3 sensitivity in order to ascertain whcdlier 
generally dwarfs in which reduction in heiglit 
is not due to a block in the cnclogc'noiis 
synthesis of gibberellins are only capable of 
giving a high harvest index. 


1. Brian, P. W. and Hemming, H. G., Vfiyshl, 
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nozzle. The remnant kinetic energy of the 
■column is therefore not wasted. Even if the 
liquid is in a continuous mass in the pump the 
amount pumped in the column depends upon 
the pressure difference in the pump and the 
nozzle. Since the flow is in discontinuous 
columns there are no losses due to end effects 
in the system. The centrifugal bend separates 
the liquid and the vapour which is sent back 
to the boiler. Suitably positioned sensors sense 
any condensed vapours in the liquid loop and 
any liquid metal driven to the condenser, and 
pump them back to their respective loops. 
The system could be a single or a two-fluid 
system. 

If b is the smaller dimension of the cross- 
section of the channel, the difference in 
pressure on either side of the liquid column 
beyond which the gas will pierce the column 
as bubbles is given by 4T/b where T is the 
surface tension of the liquid. Under the 
magnetic field in the generating section the 
liquid will attain additional stiffness. Assuming 
a cylindrical column moving ahead of the 
bubble, and the emf. in this column short- 

OVT pur 



POSSIBLE METHOD OF LIQUID 
METAL POWER CONVERSION SYSTEM 

Abstract 

A system is proposed by which liquid metal 
piston columns, obtained by pumping the metal 
before a nozzle, are driven by high velocity 
vapours from the nozzle. End effects are avoided. 
The EMF is tapped off from the moving liquid 
column by electrodes through a transformer. 

In the magneto hydrodynamic process use of 
liquid metals have advantage over gases espe¬ 
cially at lower temperatures. No energy has 
to be expended to impart conductivity by 
ionisation, as in the case of gases. Several 
methods have been suggested for imparting 
high velocities to liquids and for maintaining 
continuity of conductivity in the generating 
section.! 

In the proposed system, small columns of 
liquid metal are placed before a nozzle, by a 
pump. Enough liquid is pumped in columns 
each time, so as to block the flow-channel. 
The column then acts as a piston and is driven 
by the high vclocit.y vapours from the nozzle.. 


Fig. 1. Schematic diagram of the generator system. 


Figure 1 schematically shows the arrange¬ 
ment with a single nozzle. The liquid metal, 
as it arrives at the centrifugal bend with 
remnant kinetic energy after having circulated 
in the generator loop, is imparted further 
energy by the electromagnetic pump, to open 
the flap valve and to be replaced before the 


circuited by the rest of the liquid, the addi¬ 
tional pressure difference required is B-bver 
where B is magnetic field in the liquid, o- the 
electrical conductivity of the liquid and v is 
the velocity of the bubble in the liquid column. 

The advantages of this system are that there 
are no losses due to end effects, the transfer 
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of energy from the vapour to the piston formed 
by the column of liquid is more efficient, the 
remnant velocity of the liquid is not wasted 
and hermeticaO-ly sealed systems are easily 
possible. 

In preliminary experiments, mercury was 
used as the liquid metal and nitrogen was 
used as the driving gas. The electromagnetic 
pump worked effectively when a heavy current 
was passed through the liquid through, con¬ 
ducting segments on either side of the channel, 
from one phase of a three-phase supply and 
the magnet at right angles to the current fed 
from the next lagging phase. The current and 
flux being almost in phase produced a high 
pressure on the liquid. In the generating 
section a large number of small conducting 
segments were placed both across and along 
the channel and each opposite pair of segments 
were connected to separate primaries mounted 
on separate cores of a transformer, of which, 
the secondary linked all the cores. The 
magnetic field in the generating section was 
an a.c. field. This, arrangement enabled the 
generated low voltage power to be tapped off 
at a high voltage. 

Thanks are due to K. V. Balakrishnan for 
fabrication of some parts of the test system and 
to A. S. Rao, Director, Electronics Group, for 
the facilities used. 

Electronics Division, P. R. Dastidar. 

Bhabha Atomic Res. Centre, K. Ravindran. 
Trombay, Bombay-85, 

February 25, 1970. 
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REDUCTION OF SULPHATE BY 
SULPHUR IN VACUUM 

It has been reported^ that sulphur reacts with 
oxides of heavy metals, in. vacuum, to form a 
sulphur rich oxide along with sulphur dioxide. 
It is now observed thait sulphur reacts with 
metallic sulphates under similar conditions to 
give the lower oxides of sulphur. 

A mixture of sulphur and anhydrous copper 
sulphate when heated at 300-450® C. in 
vacuum gives out a mixture of a sulphur-rich, 
oxide and sulphur dioxide. The gaseous 
products of the reaction can be condensed in 
a trap cooled in liquid oxygen (-184° C.). The 
condensate is cherry red to orange-red in 
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colour. The analysis of this condensate by 
methods already reported- indicates that it is 
a mixture of sulphur dioxide and disulphur 
monoxide. 

The sulphur to oxygen ratio of the condensate 
varies from 1:1-5 to 1:1. The yield of the 
sulphur-rich oxide depends on experimental 
conditions reaching a maximum of 50 mole % 
of the condensate. Cupric sulphide is the 
other product. 

Similar results are obtained when anhydrous 
sulphates of the transition series metals and 
other heavy metals like lead are heated with 
sulphur in vacuum. The temperature and the 
yield of disulphur monoxide vary in these 
cases. 

Sulphates of alkali and alkaline earth metals 
and aluminium give sulphur dioxide only. The 
other products are metallic oxides in these cases. 

These observations clearly indicate that the 
reduction of sulphates by sulphur is a general 
reaction. Detailed experimental results will be 
published shortly. 

Dept, of Inorganic K. Ravindran Nair. 

and Phys. Chem., T. R, Narayanan Kutty. 
Ind. Inst, of Sci., A. R. Vasudeva Murtiiy. 

Bangalore-12, May 2, 1970. 


1. Vasudeva Murthy, A. R., IVatinr (Iimdon), 1062, 
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AN INTERESTING OBSERVATION ON 
THE REACTION OF SCHIFF’S BASES 
FROM ISONIAZIDE 

In connection with a project on the syntheses 
of amino compounds with a possible thera¬ 
peutic value, we prepared a number of new 
Schiff’s bases by the condensation of iso- 
niazide with different aromatic aldehydes. 
Whilst some of the Schiff’s bases were* found 
to show appreciable antituberculous activity, * 
our chief interest was to obtain the correspond¬ 
ing amino derivatives from the Schiff’s bases 
by reduction. A convenient method for this 
purpose which also gives high yields of the 
amines has been described by Takeshima e.t alp 
which involves the reduction of Schiff’s bases 
with aluminium amalgam in alcohol at room 
temperature followed by the decomposition of 
the reaction mixture with cold aqueous 
(10-25%) sodium hydroxide. When this 
method was applied to the S'chiffs base (I\ 
■a compound (Mol. Wt. 208, mass 

spectrum), m.p. 93° was isolated in about 50% 
yield. From the analytical and spectral pro- 
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pertiesi (u.v., i.r. and n.m.r.), it was identified 
and confirmed as benzalazine (m.m.p.). The 
latter obviously results from the decomposition 
(NH 3 being evolved during the reaction) of 
the Schifi’s base into isonicotinic acid, 
hydrazine and benzaldehyde. The last two 
compounds react together in the presence of 
alkali to give benzalazine. It was, therefore, 
of interest to see if in the formation of the 
latter compound, aluminium amalgam had 
taken any part. We, therefore, carried out 
the reduction of the Schiff’s base (I) with 
aluminium amalgam and decomposed the 
reaction mixture with water and aqueous 
potassium carbonate in two different experi¬ 
ments. In both the cases, however, the 
original Schiff’s base was recovered unchanged. 
The formation of benzalazine was, therefore, 
obviously due to the action of aqueous sodium 
hydroxide. This observation was supported by 
the fact that the Schiff’s base (I) on keeping 
with aqueous sodium hydroxide for 30 
minutes, at room temperature, yielded 
benzalazine in 50% yield. At a higher tem¬ 
perature, almost the whole of the Schiff's base 
was converted into benzalazine with aqueous 
sodium hydroxide. 

This reaction is a general one and the azine 
derivatives I to IV have been prepared from 
the corresponding Schiff’s bases, by treatment 
with cold aqueous alkali. 

Institute of Science, J. R. Merchant. 

15, Madam Cama Road, D. S. Chothia. 

Bombay-32, March 9, 1970. 


1. Merchant, J. R. and Chothia, P. S., J. Med. Chem. 

1970, 13 (2), 335. 

2. Takeshima, T., Muraoka, M., Asaba, H. and 

Yokoyana, M., BtdL C/tem, Soc. 1968, 

41 f2), 506. 

3. {^a) Curtius, Th. and Jay, R., J. prakt. Chem.., 

1889, 39, 44. 

(3) Thiele, Von J., Ami., 1910, 376, 244. 

4. Borsche, W,, Ber., 1921, 54 660. 


A NOTE ON THE COLOUR CHANGE OF 
THE FLOWERS OF HIBISCUS 
MUTABILIS 

Hibiscus mutabilis^ (Family : Malvaceae), com¬ 
monly known as “changing rose”, is grown as 
am ornamental plant for its large flowersi 
which change colour from ivory-white in the 
morning to light rose by noon and pink-red in 
the evening. Based on a preliminary study of 
its flavonoids, the flower petals have been 
recorded- to contain quercimeritrin, meratin 
and cyanin. With a view to understanding the 
chemistry of the sequence in the colour change, 
a detailed examination of the flowers of this 
plant has been undertaken and the results are 
recorded in brief : 

Fresh flowers (1 kg.) were collected from the 
plants at about 8 a.m., 12 Noon and 4 p.m. 
and separately worked up for the flavone and 
anthocyanin pigments by conventional method 
adopted in our laboratories.^-^ The 8 a.m. 
batch contained no anthocyanin at all, and the 
fiaivonol glycosides ( 0-2 g.) were identified as 
isoquercitrin, hyperoside, rutin and quercetin- 
4'-glucoside in addition to quercimeritrin 
recorded earlier- by two-dimensional paper 
chromatography and comparison with 
authentic samples; the free aglycone was 
identified as quercetin. 

The flowers of the 4 p.m. batch contained 
the maximum concentration of anthocyanins 
and the pigments were identified to be cyanin 
(cyanidin-3 : 5-diglucoside) and cyanidin-S- 
rutinoside-5-glucoside with cyanidin as the 
free aglycone. The same anthocyanins were 
present in the flowers of the 12 Noon batch, 
but the concentration was only one-third. The 
flavonols of the 12 Noon and 4 p.m. flowers 
were identical with those of the morning batch 
both qualitatively and quantitatively and no 
reduction in the flavonol content was noticed 
indicating the non-utilization of the flavonol 
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for anthocyanin synthesis. The change of 
colour from ivory-white to pink-red through 
light rose is, therefore, attributable to the 
absence of the anthocyanin in the morning and 
the progressive development of the colour due 
to anthocyanin synthesis as the day passes and 
its masking the ivory-white colour (due to 
flavonols) as suggested by Harborne,^ the con¬ 
centration of the anthocyanins reaching the 
maximum quantity by the evening. Both the 
five-petalled and the multi-petalled varieties 
had the same flavonoid pattern. 

The colour change of the petals has also 
been observed, in the laboratory, to take place 
in the case of flowers plucked out of the plants 
and kept moist at the room temperature as 
under hydroponic conditions. In such cases, a 
temperature range of 10 to 40° C. and pH 5 
to 9 have been found to be favourable for the 
anthocyanin synthesis and outside these ranges 
the morning colour remains almost unchanged. 

Dept, of Chemistry, S. Sankara Subramanian. 
J.I.P.M.E.R., A. G. R. Nair, 

Pondicherry-6, February 3, 1970. 
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\Noie by Referee: The anthocyanins are not the floral 
pigments: Vide, Current Science, 
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A STUDY OF HAEMOCYTES OF A 
CENTIPEDE ETHMOSTIGMUS 
SPINOSUS (CHILOPODA : MYRIAPODA) 

Bucherli and Gregoire- described two kinds 
of h^mocytes, amoebocytes and hyaline cells, 
in Scolopendra viridicornis and Lithobius for- 
ficatus. In addition to these, a third type 
known as lymphocytes was described from 
Scolopendra morsitans.^ These authors have 
taken into consideration the shape of the cells 
and the presence or absence of granules in the 
cytoplasm as basis for classification of hsemo- 
cytes in these centipedes. In the light of 
recent observations of Jones‘S and Sundara 
Rajulu et al.p the criteria applied by workers 
on centipede h^mocytes is of little importance 
as the characters taken into consideration by 
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these authors are found in more than one type 
of haemocytes and are known to be variable in 
the same haemocyte during different growth 
stages'.^ It is therefore felt that a study of 
the haemocytes in centipedes in the light of 
recent observations would be of interest. 

The centipedes of the species Ethmosiigmus 
spinosns, collected from Alagarkoil Hill region, 
were the materials used. The methods of 
collection of hsemolymph and preparation of 
E'mears and the stains employed were the same 
as given elsewhere.*"* The haemocytes were 
examined with phase contrast microscope and 
classified using the nomenclature suggested by 
Jones.4 

Five types of haemocytes are distinguishable 
from the blood of Ethmostigmus spinoaus. 

Type 1 .—These are round cells appearing 
pale gray and homogeneous (Fig. 1). They 



Figs. 1-6. Hmmocytes of Ethmostigmus spmosus 
Fig. 1. A prohmmocyte. Fig. 2. A normal plasmntocyte. 
Fig. 3. A plasmatocyte with thread-like pseudo podia. 
Fig. 4. Agranular hmmocyte. Fig 5. A spherule cell. 
Fig. 6. An cKnoc^toid. 

measure 5 to 7 m in diameter. The niideus is; 
round and occupies nearly the entire cell, 
leaving only a thin band of peripherrd cyto¬ 
plasm. The nucleus shows evenly distributed 
chromatin granules. These haemocytes recall 
the proheemocytes of insects.** 

Type 2.—The haemocytes of the second type 
are characterized by their morphological 
variability. They measured from 15 to 20 in. 
diameter. The common variety was ovoid 
with a large centrally placed nucleus contain¬ 
ing many chromatin granules (Fig. 2). The 
cytoplasm is devoid of any inclusions. In 
fresh preparations, a few of this type of cells 
send out minute, thread-like pseudopodia 
(F'ig. 3). These cells ingest indigo carmine 
particles injected into the blood. These 
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characters would relate this type of hsemocytes 
to the plasmatocytes of insects.*^ 

Type 3 .—These hsemocytes, are round cells 
measuring 25 to 30 in diameter. They are 
filled with numerous discrete round granules 
(Fig. 4). The granules often mask the centrally 
placed small nucleus. In unfixed toluidine 
blue-stained preparations, the granules stain 
pink and the cytoplasm blue, while the nucleus 
stains pale red. When left unfixed, these cells 
degenerate within 10 to 12 minutes, ejecting 
the granules. The ejected granules remain 
intact for more than 30 minutes. 

These cells actively ingest carmine particles 
injected into the blood; therefore, these 
hsemocytes strongly recall the granular 
hsemocytes of insects.'^ 

Type 4 .—These are the largest haemocytes 
of oval shape measuring 48 to 52 in diameter. 
They contain several large spheroid inclusions 
which fill up the whole cell (Fig. 5). The 
nucleus is centrally placed and is often ob¬ 
scured by the spherules. These are very un¬ 
stable cells; often they rupture releasing the 
spherules which disintegrate quickly. Phago¬ 
cytosis was not observed in these cells. These 
characters may relate this type of haemocytes 
to the spherule cells of insects.'"^ 

Type 5 .—These are ovoid or irregularly 
shaped haemocytes, measuring 20 to 22 in 
diameter. The nucleus is characteristically 
eccentric (Fig. 6). The cytoplasm contains 
fine granular network. These cells exhibit 
amoeboid movements in fresh preparations. 
These features recall those of the oenocytoids 
of insects.'* 

The foregoing observations may indicate that 
there is close resemblance between the haemo¬ 
cytes of the centipede and those of insects. 
However, cystocytes which arc commonly seen 
in inects'^ are not found in the centipede. The 
amoeboid haemocytes described from Scolo- 
pendra viridicornis'^ may correspond to the 
plasmatocytes with hyaloplasmic extensions 
and hyaline cells from Lithohius forficatus^ to 
the granular haemocytes while the lympho¬ 
cytes from Scolopondra morsitans^ may corres¬ 
pond to the prohaemocytes of Ethmostigmus 
spinosus. 

I am grateful to Professor G. Krishnan, 
Director, for his interest in this, study and pro¬ 
vision of facilities. The technical assistance 
rendered by Dr. N. Krishnan is much appre¬ 
ciated. 


Dept, of Zoology, G. Sundara Rajulu. 

University of Madras, 

MadraiS-5, February 3, 1970. 
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IDENTITY OF THE THREE 
HETEROPHYID METACERCARIAE 
INFESTING SOME OF THE 
FRESHWATER FISHES 

Heterophyid flukes widely distributed in flsh- 
eating vertebrates constitute an important 
group of intestinal parasites. Some of the 
species have a zoonotic significance.^- Life- 
cycle studies, undertaken with some of the 
representatives of Heterophyes Cobbold, 1886 ; 
Heterophyopsis Tubangui et Africa, 1938 ; 
Centrocesius Looss, 1899; HaplorcMs Looss, 
1899; Procerovum Onji et Nishio, 1916 ; 
Metagonimus Katsurada, 1913 ; Stellantchasmus 
Onji et Nishio, 1915; Stictodora Looss, 1899 ; 
Apophallus Luhe, 1909 ; Pygidiopsis Looss, 
1907, have revealed a number of freshwater 
fishes as second intermediaries. In view of 
the foie in helminthic zoonosis, observations 
■on infectivity, development, maturity and 
recovery rates; of important species, like 
M. yokogawai (Katsurada, 1912) Katsurada, 
1913, in hamsters, cotton-rats, guinea-pigs and 
mice, orally infected with the metacercari^, 
have been reported.i^ 

In addition to the occurrence, in dogs and 
cats, of Heterophyes heterophyes (Siebold, 
1852) Stiles et Hass all, 1900 and Stictodora 
manilensis Africa et Garcia, 1935, in dogs,^ the 
earlier reports on Haplorchis taichui 
(Nishigori, 1924) and H. yokogawai (Katsuta, 
1932) and their hosts, domestic and wild, have 
been referred by Gupta et Pande,- Simha et 
Deshpande,!! Sahasrabudhe et Shah,s Sahasra- 
budhe et al.,^ Prakash et Pande^ and Sahai.*^ 
H. vagahundi Baugh, 19631 and H. gyanpuri 
Jain, 19683 are described from birds, Dendro-^ 
citta vagabunda and Milvus migrans respec¬ 
tively. Dryophis myccerizans, a green tree- 
snake, has been named to harbour H. soltis.io 
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In spite of the prevalence of the adult hetero- 
phyids in some of our animals, metacercaria 
of Haplorchis yokogawcii is alone known from 
Puutius ticto (Hamilton) and Mystus vittatus 
(Hamilton) .4 Continuing our search for the 
diverse metacercarial forms infesting some .of 
the freshwater fishes, numerous specimens of 
Cirrhina reha, Amhlypharyngodon mola, Labeo 
bata and Puntius sp., available at Keetham 
lake (39km. away from Mathura), yielded 
two types: of metacercariae referable to 
Haplorchis and another kind to Centrocestus. 
Haplorchine metacercarias occurred as minute 
oval or spherical bodies in the pectoral, dorsal 
and caudal fins and in the giU filaments of 
C. reba and A. mola. The ovoid form, 160- 
208 X 125-138 At in size, had a thin cyst wall 
of 1-5-2M thickness. In the spherical type, 
203-242 fi in diameter, the thicker cystic wall 
was in two layers—an inner of 2-2-5/^ and the 
outer of 29-58 /jl in thickness. Differential 
pattern of the armature in the ventrogenital 
sac enabled an identification of the former as 
belonging to H. yokogawai and the latter 
representing H. taichui. The third form, also 
transparent like H. yokogaioai, was ovoidal in 
outline and, with 136-203 X 106-135 in size, 
had a Vb-2 im thick cystic wall. It, however, 
occurred exclusively in the gill region of all 
the four species. The two rows of the circu- 
moral spines, the X~shaped feature of excretory 
bladder and the topography of the gonads aided 
in its generic classification. 

Feeding of the haplorchine cysts to 2 albino- 
rats, 2 pups and 1 pigeon yielded, at autopsy, 
the adult specimens of H. yokogawai and 
H. taichui. From administration of metacer¬ 
carial cysts of Centrocestus to 4 albino-rats, 1 
guinea-pig, 3 pups, 1 white leghorn cockerel 
and 1 pigeon, mature flukes referable to 
C. formosanus (Nishigori, 1924) were recovered 
at autopsy. The recovery rate, in both these 
experiments, varied considerably. 

The present note records the discovery of 
the Indian species of the second intermediate 
hosts involved in transmission of the three 
species which have been incriminated in 
zoonosis. The recovery of the adults of Centro- 
cestus -formosanus, during experimental studies, 
is a first report of this genus in India. It 
appears surprising that the infective stage of 
this fluke became known before its adult. 

Grateful acknowledgement is due to the 
Indian Council of Agricultural Research for 
the award of a Senior Research Fellowship to 
one of us (D. N.). Thanks' are due to the 


Principal of the College for the facilities 
provided. 

Dept, of Parasitology, Dharmendra Nath. 

U.P. College of Veterinary B. P. Pande. 

Science and Animal Husbandry, 

Mathura, February-2, 1970. 
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EFFECT OF LACTIC ACID AND 
KALLIKREIN ON VASCULAR 
PERMEABILITY IN THE SHEEP 

It has been suggested that the accumulation 
of granulocytes in tissues may increase vas¬ 
cular permeability indirectly by producing lac¬ 
tic acid.'i The association of thc^ delayed in¬ 
crease in vascular permeability in the i^heep, 
with the large-scale leucocytic emigration,^ 
raises the possibility of granulocytes contri¬ 
buting to the increased peimieability indirectly, 
by the lactic acid they may produce. Since 
lactic acid has been shown to cause vasodilata¬ 
tion in the guinea-pig skin,’ its eflect on vas¬ 
cular permeability in the sheep skin was tested. 

Kallikrein has been shown to be an enzyme— 
an endogenous protease. It exists in an 
inactive from in the blood. On activation fol¬ 
lowing injury, it liberates a kinin that is capa¬ 
ble of producing increased vascular permeabi¬ 
lity .3 Intradermal injection of kallikrein in the 
rat has been found to increase vascular per¬ 
meability; this is presumed to be due to the 
formation of kinins in the skin.'t There is a 
growing body of evidence in the raV» and the 
guinea-pigS which suggests that kallikrein may 
be involved in the mediation of the delayed 
permeability response during an acute in¬ 
flammatory reaction. Its similar role was in¬ 
vestigated in the sheep. 
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Romney X Cheviot lambs, of either sex¬ 
weighing about 20 kg. and 6-10 months of age 
were used. Lactic acid and kallikrein were 
tested in the sheep for their ability to increase 
vascular permeability to circulating pontamine 
blue, as described by Lancaster and Vegad.^* 
A 4%, 2% and 1% solution of lactic acid (v/v) 
was prepared in saline and injected intrader- 
mally in a standard volume of 0-1 ml., the pH 
for each strength being 1*88, 1-90 and 1*97 
respectively, as checked on a Beckman pH 
meter. In all strengths, 0 • 1 ml. of lactic acid 
injected intradermally induced leakage of dye 
that appeared within 1-3 min. after the injec¬ 
tions. Maximal effects were observed with the 
4% solution: 2% and 1% solution appeared to 
be of the same order of effectiveness. Kallikrein 
(Glumorin ; Bayer Ltd.) was injected in 
amounts of 1 and 2 biological units. 
Kallikrein caused marked leakage of dye. The 
blueing appeared after a latent period of about 
4 minutes. There was a distinctly greater 
response in the larger dose in that a more 
intense blueing developed. 

The antihistamine mepyramine maleate 
(Anthisan; May and Baker Ltd.) was used to 
ti'y to suppress the increased vascular per¬ 
meability caused by lactic acid and kallikrein. 
Mepyramine was injected intramuscularly in a 
single dose of 25 mg./kg. 15 min. before 
the intradermal injections of lactic acid and 
kallikrein, in the percentages and dosesi 
referred to above. It was found that mepy¬ 
ramine-protreatment failed to suppress the 
leakage of dye at all sites where lactic acid 
was injected. With kallikrein, however, the 
leakage of dye was delayed for about 15 min. 
Blueing then increased gradually until at 30 
minutes the intensity of colour was similar to 
that produced in untreated animals. 

The results show that lactic acid increases 
vascular permeability in the sheep. However, 
recent work by Logan and Wilhelm" indicates 
that the delayed permeability response to 
ultraviolet injury in the guinea-pig, rat and 
rabbit is independent of tissue leucocytosis', 
upon which the production of lactic acid is 
depended. Thus, the possibility of a causal 
relationship between leucocytosis, and tbo 
delayed increase in vascular permeability in. 
the sheep, remains to be further investigated. 

The failure of mepyramine maleate to 
suppress the increased vascular permea¬ 
bility, induced! by kallikrein, indicates that 
the permeability response induced by it is not 
dependent on the release of histamine. How¬ 


ever, the brief delay in the leakage of dye noticed 
in the early stages, after mepyramine-pretreat- 
ment, does point to some histamine release by 
kallikrein. This contrasts with the results 
obtained in the rat.^ Furthermore, the shghtly 
longer pei'iod of 3-4 min. after which an increase 
•.n vascular permeability was noticeable with 
callikrein, and the gradual increase thereafter 
..xHers from the results of histamine, 5-hydroxy- 
tryptamine and bradykinin.- Kallikrein is a 
kinin-forming enzyme present in plasma. 
Bhoola et al^ suggested that increased per¬ 
meability caused by the injection of kalhkrein 
into the rat skin is, presumably, due to the 
formation of kinins in vivo. This may explain 
the present results obtained in the sheep and 
could account for the slightly longer period 
noticed with kallikrein, because of the time 
needed for the formation of kininsi in the skin. 

This work was carried out under a Com¬ 
monwealth Scholarship and a research grant 
awarded by the University Grants Committee 
of New Zealand. I would like to thank Prof. 
M. C. Lancaster, then Professor of Animal 
Health at Massey University, for his help and 
advice. 

Dept, of Animal Health, J. L. Vegad, 

Massey University, Palmerston North, 

New Zealand, January 13, 1970. 
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College, Jabalpur (M.P.). 

1 . Miles, A. A., FeJn. Free. Fedn, Am. So:s.exp. Biol, 

(Suppl.9). 1961, 20, 141. 

2. Vegad, J. L., Ph.D. Thesis, Massey University, New 

Zealand, 1967. 

3. Wilhelm, D. L., In The InflanunrAory Process (B. W. 

Zweifach, L. Grant and R. T. McCluskey, eds.), 
Academic Press, Inc., New York, 1965, p. 389. 

4. Bhoola, K. O., Calle, J. D. and Schachter, M., 

/. Physiol,, 1960, 152, 75. 

^5. Spector, W. G. and Willoughby, D. A., Bad. Be:'., 

1963, 27, 117. 

6. Lancaster, M. C. and Vegad, J. L., Nature, Land., 

1967, 213, 840. 

7. Logan, G. and Wilhelm, D. L.. Br. / exp. Path., 

1966, 47, 286. 

8. Spector,W. G. and Willoughby, D. A., J. Path. 

Bad., 1963, 86, 487. 


ANTIBIOTIC PROPERTY OF A 
MARINE INTERSTITIAL BACTERIUM 

It has been well established that sand grains 
harbour many micro-organisms on their sur¬ 
face and that they influence the various 
activities of the surrounding meiofauna.i’- 
Recently, Anderson and Meadows^ studied the 
bacterial population on the surface of marine 
sand grains in the intertidal area. During the 
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routine estimation of microbial population in 
the interstitial water at Porto Novo open 
beach the authors observed that some bacterial 
colonies showed antibacterial and antifungal 
properties. Such colonies were isolated, puri¬ 
fied and tested for their antibiotic property 
under laboratory conditions. 

Different staining and biochemical tests 
showed that they belong to Bacillus sp. The 
antibiotic was isolated by the modified method 
of Chandramohan and Mahadevan.^ The 
culture was grown in liquid nutrient broth for 
three days with eight-hour shaking per day 
at room temperature (26 ± 2° C.) The broth 
was filtered through Millipore filter using 
Whatman No. 42 filter-paper and the cell- 
free culture filtrate (pH 5-4) was adjusted to 
pH 4-0 with IN HCl and extracted three times 
with ether (Fraction 1). The same filtrate 
was again adjusted to pH 10-0 with IN NaOH 
and similarly extracted with ether (Fraction 2). 
The bacterial cells were washed several times 
with sterile glass-distilled water and ground in: 
a glass mortar with acid-washed quartz and 
extracted with ether (Fraction 3). The ether 
fractions were evaporated separately under 
reduced pressure and each residue was dissolved 
in 2 ml. of ethanol. 150 p 1. of the extract were 
spotted on standard antibiotic disc (S 740 E) 
and assayed against test cultures. 



Fig. 1. Inhibition area caused by various fractions. 

The antibiotic showed good inhibition of 
another Bacillus sp. isolated in the same area. 
Even though all the fractions had antibacterial 
property, fraction 1 showed highest inhibition 
followed by fractions 2 and 3. The area of 
inhibition is expressed according to scheme of 
Smale and KeiN and shown in Fig, 1 and 
Table I. In addition to this the fractions were 
tested against Xanthomonas sp. (gram negative), 


Table I 


Antibiotic activity against Bacillus sp. 


Sample 

Quantity of 
culture 
filtrate 
used 
(ml.) 

Dry weight 
of 

bacterial 

cells 

(mg.) 

Area of 
inhibition 
(mm.“) 

Fraction 1 

. 100-00 


459-64 

2 

. 100-00 

.. 

201-14 

„ 3 

.. 

E6-20 

170-50 


Saccharomyces sp. (yeast) and Asyergillus sp. 
(fungus). The various fractions were not 
active against gram negative and yeast but 
inhibited markedly the fungus. It is evident 
that the antibiotic reported here has both 
antibacterial and antifungal properties. In spite 
of earlier reports^ about few antibiotics from 
Bacillus sp., this seems quite interesting under 
marine environments. 

We thank Prof. R. V. Seshaiya, Director, UGC 
Centre of Advanced Study in Marine Biology, 
Porto Novo, for guidance and critical reading 
of the manuscript. 

Centre of Advanced K. AyyakkanisTu. 

Study in Marine Biology, D. Chandramohan. 
Marine Biological Station, 

Porto Novo, S. India, March 14, 1970. 


1. Wilson, D. P., /. mar. hiol. Ass. U. 1955 , 34, 

631. 

2. Gray, J. S., /. exp. mar. Biol. Ecol., 1967, 1, 47. 

3. Anderson, J. G. and Meadows, P. S,, Hydrobiologia, 

1969, 33, 33. 

4. Chandramohan, D. and Mahadevan, A., Expericniia. 

1968, 24, 427. 

5. Smale, B. C. and Keil, H. L., Phytochemistry^ 1966, 

5, 113. 

6. Bread, R. S., Murray, E. G. D. and Smith, N. R., 

Bergey's Mamcal of Determinative Bacteriology, 
The Williams & Wilkins Co., 1967. 


PEAT-BASED LEGUME INOCULANT 
EXPERIMENTS WITH SOYBEAN 

Peat and soil are used widely as carriers for 
Rhizobium spp. In this country soil based 
cultures fortified with sucrose ( 1 %), K 0 HPO 4 
(0*05%) and lime (3%) have been in vogue 
and only recently in this laboratory, peat 
obtained from Ootacamund (Nilgiris) has 
been found to be an efficient carrier for 
Rhizobium.^ The survival of the applied 
rhizobia in this material is quite high as com¬ 
pared to soil because of its high organic matter 
content, better aeration and greater water¬ 
holding capacity which are all helpful for the 

purpose.i‘2>4 


? 


i' 

i. 
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Cultures of Rhizohium japonicum are very 
sensitive to high temperatures. In our country 
where the soil temperature may reach values 
higher than 35° C, it is obviously an important 
factor for the survival of rhizobia present in 
soil and added inoculum with soil and seed. 

During the present study the peat culture 
for soybean prepared in this laboratory was 
compared with the imported cultures during 
Kharif 1969 at the following centres: 

Delhi, Pantnagar, Jabalpur, K a 1 y a n i, 
Amravati, Junagarh and Katrain using the 
varieties Bragg and Lee. The nodulation 
status; and yield of soybean are given in 
Tables I and II. 


been appreciably improved by the I.A.R.I., and 
imported peat-based cultures in all other 
centres. From Table II it is clear that the peat 
cultures prepared in this laboratory had proved 
to be at par with the imported peat cultures 
in the case of Pantnagar, Jabalpur, Amravati 
and significantly superior in the case of Kalyani, 
Junagarh and Katrain in their performance. 

In previous years soil cultures were being 
used and since the sowing of soybean was done 
in the month of June or July, the temperature 
was quite high and survival on the seed of 
the order of lO-'^-lO^Vseed might nOt have 
reached at the time of sowing since soybean 
Rhizohium was sensitive to high temperatures. 


Table I 

Field experiment (Kharif 1969)—Nodulation status 


Var. Bragg Var. Lee 


Treatments 

Delhi 

(Alluvial 

soil) 

Pantnagar 
(Foot hill swampy 
soil) 

Jabalpur 
(Shallow 
black soil) 

Kalyani 

(New 

alluvial 

soil) 

Amravati 
( Medium 
black 
soil) 

J unagarh 
(Medium 
black soil) 

Katrain 
(Sub-montane) 
regional soil ■ 



Expt. I* Expt, II 




No culture 

Imported pcai citUurcs: 

.. IG 

40 4 

7 

29 

12 

2 

20 

N itragin 

.. 18 

60 36 

25 

313 

68 

18 

• • 

Legumeaid 
lARI peat cultures: 

.. 

•* 

16 

59 

• * 

30 

SB- 1 ^ 

14 

.. 

26 

419 

23 

76 

SB- 6 

.. 12 

• • 

,, 

319 

73 

43 

132 

SB- 7 

.. 10 

68 

,, 

966 

38 

33 

61 

SB-16 

.. 17 

66 

34 

634 

79 

24 

98 


* Expt. I was a demonstration trial. 


Table II 

Field experiment (Kharif 1969)— Yield of soybean 

Var. Bragg-Yield in quintals per hectare Var. Bragg Var. Lee 


Treatments 

Delhi 

Pantnagar 



Expt. I’'‘ 

Expt, II 

No culture 

19-21 

24-25 

29-22 

Imported peat cultures: 
Nitragin 

19-15 

47-25 

43-92 

Legumeaid 
lAlUpcat cultures: 

SB- 1 

19-33 



SB- 6 

18-16 

.. 

.. 

SB- 7 

17-79 

.. 

42-41 

SB.16 

16-78 

45-79 

9-13 

C.J9.at6% 

Not sig¬ 

Not 


nificant 

given 



* Expt. I was a clemonstr;.'tion trial. 

The data in Table I show that only in tlie 
case of Delhi the control showed 16 nodules 
per plant, since soybean has been grown earlier 
in this area while nodulation of soybean had 


Jabalpur 

Kalyani 

Amravati 

Junagarh Katrain 

yield—beans yield—beans 
kg./plot quin./hectare 

18-03 

24-26 

7-25 

0-260 

33-33 

36-23 


11-91 

0-422 

,, 

30-30 

30-92 

-- 

-- 

44-85 

34-15 

37-23 

10-28 

0-556 

44*14 


32*69 

14-08 

0-550 

34-16 


34-73 

10-71 

0-395 

33-33 

32-83 

41-50 

14-55 

0-490 

33-33 

7-17 

5-63 

3-67 

0-108 

6-20 


Since peat carried a higher moisture content 
as compared to soil and could take more of 
the inoculum, the use of peat based culture 
has an obvious advantage of higher survival 
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on seed giving rise to better establishment and 
infection leading to an increase in nodulation 
and yield. The result of this peat culture trial 
showed that the yield of soybean could be 
increased by inoculation with Indian strains of 
soybean Rhizobium. It was time that these 
cultures were multiplied on a large scale and 
used in future. 

The authors thank Shri H. B. Singh, Chief 
Coordinator, Soybean Scheme, for his help in 
conducting the trials at various centres. 
Division of V- R. Balasundaram. 
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ON THE OCCURRENCE OF 

SUPERNUMERARY CHROMOSOMES 
IN THE GENUS APLUDA 
Apluda is a monotypic genus belonging to the 
tribe AndropogonecB, of grasses. It has ai wide 
distribution in E. Tropical Asia extending from 
Mauritius and Socotra in the Indian Ocean, 
through India, Ceylon, Malaya, China and 
Formosa to the distant islands of the Pacific 
Ocean. It has also been reported from 
Australia. Linnaeus in 1753 described the un- 
awned form of this grass as Apluda mutica and 
the awned one as A. aristata in 1756. Heckel 
in 1889 combined both these into a single 
species Apluda varia of which he had two 
subspecies, subs-p. aristata and subsp. mutica. 

The single species. Apluda varia of Heckel 
is, according to Hooker (1897), both “unstable 
and polymorphic”. Bor (1960) has merged the 
two subspecies and their varieties under 
Apluda mutica Linn. According to him, “This 
species needs a thorough investigation by the 
methods of experimental taxonomy”. 

Bombay specimens are referable to the 
subspecies aristata in Cook s Flora of Bombay 
(1908). 

It is a slender variable grass growing 
extensively on the slopes of Trombay Hill. It 
is considered a good fodder grass for horses. 
Twelve plants selected at random were 
examined cytologically. Of these, eight showed 
10 bivalents at meiosis in pollen mother cells, 
while in the remaining four—one or two 


supernumerary chromosomes were seen, besides 
the 10 bivalents. These supernumeraries were 
smaller than the normal chromosome complex 
with which they did not pair They failed to 
congress on the metaphase plate and were 
distributed at random to the poles. 

The origin, distribution and evolutionary 
significance of these supernumerary chromo¬ 
somes may throw light on the polymorphLsiti 
exhibited by this widely distributed genus 
which has been relegated by Hooker into a 
separate subtribe in the great family o.l 
grasses. It is possible that a more extensive 
survey in other parts of India might reveal the 
existence of polyploids in the species. 

Biology Division, E. K. Janaki Ammal. 

Bihabha Atomic V. Abraham. 

Research Centre, 

Trombay, Bombay-85, February 10, 1970. 
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ERADICATION OF SEED INFECTION 
OF BLACK ARM OF COTTON 

The adjustment of date of sowing of cotton*'- 
and regular spraying with antibiotics and 
fungicides,"*-''* no doubt, reduce the disease^ 
incidence, but are of limited value. The most 
potent method of controlling a disease is to 
eliminate it at the initial source of inoculum, 
and to this end seed-dressing in case of seed- 
borne pathogens, is extremely valuable. As 
the black arm of cotton is normally externally 
and sometimes internally seed-borne,** chemical, 
control of Xarithomonas inalvacearmn (E. F. 
Smith) Dowson, the causal organism, has been 
practised mainly through seed-dressing in 
conjunction with resistant varieties. Such a 
treatment gives better germination and also 
reduced or even eliminated the number of foci 
from which secondary infection could spread. 

In order to eradicate the seed infection of 
black arm of cotton the seeds of cotton (LL- 
54, a cultivar of Gossypium hirsutum L.) were 
artificially infected with a virulent mixture of 
races" of X. malvacearum and given chemical 
or hot water treatment. The results were 
recorded on the basis of disease incidence on 
cotyledons. 

Of the various chemicals used, including 
fungicides, antibiotics, copper and mercury 
derivatives, it was observed that plantvax 
(2, 3 - dihydro - 5 - carboxanilido - 6 - methyl - 
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1, 4-oxathin-4, 4-dioxiclcO ,. .a systemic fungicide, 
at 1% concentration successfully controlled the 
seed-borne infection. B.usan-72, vitavax and 
ceresan streptocycline were also effective in 
the eradication of seed infection. It may, how¬ 
ever, be mentioned that per cent germination 
in case of Busan-72-treated seeds was only 
20 % of control and other chemically-treated 
seeds. 

In hot water treatment, the artificially in¬ 
fected seeds were exposed to temperatures of 
45, 50, 52, 54, 56, 58 and 60° C. for 10 minutes. 
The results recorded on the basis of cotyledon¬ 
ary infection indicated that treatment at 56° C. 
effectively controlled the infection without any 
significant effect on the viability of the seeds. 

It may be mentioned that our observations 
indicate that artificially-infected seeds are free 
of infection after one year. Another important 
observation appears to be that under laboratory 
conditions some of the insecticides (e.g., phos- 
phamidon, diazinon, morocide, furdan and 
bayg'on) inhibit almost completely the growth 
of X. malvaccarum at 0-1% concentration. This 
leads to two interesting possibilities. First that 
as some of them are systemic they can be used 
for seed treatment to eradicate internally seed- 
borne infection and secondly that a spray of 
insecticide alone may control both insect pests 
and fungal or bacterial diseases. 

The authors are grateful to Professor S. P. 
Raychaudhuri, Head, Division of Mycolog 3 ^ 
lARI, for his keen interest and help through¬ 
out these investigations. 

Div. of Mycology and R- P. Singh. 
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PLASMODESMATA IN THE HAIRS OF 
LEPTADENIA RETICULATANJ.^ a. 
According to Fahn,^ plasmodesmata are 
apparently present in all living cells of higher 
plants. However, their presence between the 
guard cells and surrounding cells is contro¬ 
versial. To the best of our knowledge, no 
report exists on the occurrence of plasmodes¬ 


mata between .hair cells • (see Meeuse,- Uphci 
and HumrrieH), The .present paper describes 
the occurrence of plasmodesmata between 
adjacent hair cells. 

For the demonstration of plasmodesmata, 
epidermal peels were taken from the leaf of 
Leptadenia reticulata. Plasmodesmata can be 
very easily demonstrated in temporary whole 
mounts of leaf epidermis, following the method 
of Johansen.2 

In the conical trichomes, plasmodesmata con¬ 
necting the protoplasts of adjacent hair cells 
are observed in between all cells from basal to 
terminal. In Figs. 1 and 3, the black points at 



FIGS. 1-3. Leptadenia reticulata (Figs. 1-3. Plasmo- 
desmata marked by arrows between adjacent hair cells; 
note cytoplasmic strands crossing ever the transverse walls 
in Fig 2). Figs. 1 & 3, X 920. Fig. 2, x 1,100. 

the inner wall (periclinal) on either side are 
little end knots of plasmodesmata, the proto¬ 
plasmic strands of which crossing the walls are 
not visible here, while they are visible in 
Figs. 1 and 2, where in between two adjacent 
'cells a lot of structures somewhat curved 
appear over cross-walls connecting the proto¬ 
plasts of neighbouring cells. The presence of 
plasmodesmata in between neighbouring hair 
cells from basal to terminal is indicative of the 
physiological connection of the trichomes with 
the leaf tissue. 

We express our sincere thanks to l^of. Dr. 
Wolfgang Frank^,; l^stitut F%ir Landwlrtschaftl 






332 


Letters to the Editor 


i 'urrr?if 
. A't’irnrf 


Botanik, Der Universitat Bonn, Bonn, Wo.sl 
Germany, for confirming our results*. Wc ar*^ 
thankful to Principal J. G. Chohan for hi.'- 
interest in our work. One of us (H. C. P.) 
thanks the University Grants Commission for 
financial assistance. 

Department of Botany, J- A. Inamoau' 

Sardar Patel University, P. C. Patki.. 

Vallabh Vidyanagar, D. C. Hiiatt. 

Gu.1arat, January 25, 1970. 
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GLYPHIUM TILLANDSIAE (CASH) 
ZOGG—A NEW GENUS RECORD 
TO INDIA 

In the course of our survey for n<*w fungi, \vi* 
encountered an interesting Ascomycete at 
Khandala (Poona) growing saprophytically on 
dead culms of Cymbopooon ni a r t i n i 
(Graminse), which on critical exanninatitin 
was identified as a species of the liysteriaceou:; 
genus Glyphium Nit. ex Lehmann. Tlu* 
results of a detailed study of this ran^ fung,ur. 
is presented in this note. 

The name Glyphium was first pr()))<>si‘(l by 
Nitschke but validly published by his pupil 
Lehmann in 1886.'^ This genus, is repres<'nteil 
by three known species collected from North 
Africa, U.S.A., Europe and described nvi'nlly 
by Zogg (1962). Of tht' thret^ known speeits: 
of this genus, Glyphmm tillanchla* (('ash) 
Zogg was described by Cash (1943) from 
Florida, North America (U.S.A.), a.s I,<iphium 
tillandsice Cash. The two other speciej; of 
Glyphium, viz,, G. elaium and G. achizosporun] 
have been collected on 11 hosts from North 
Africa and Europe. 

Bisby and Ellis (1952) suggested the usagt' 
of the name Glyphmm Nit. ex Lehm. insU'ud 
of Lophium in describing the fungus Laphium 
datum (Greville, 1825). Zogg (1962) ha.s 
followed this terminology and consideia'd 
Glyphmm elatum (■=:: Lophium datum Grev.) 
as the type species of tlic genus Glyphium. 

Critical comparative studies revealed that 
the authors’ collection of Glyphium agreed in 
all respects with Glyphium tillandsia> (Cash) 
Zogg. 

Glyphium tillandhce (Cash) Zogg. 

Hysterothecia in small groups, scaittered, 
erect, orange to dark brown in colour, obovate, 
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REVIEWS AND NOTICES OF BOOKS 


Smuiun- .iiu! Mcch.inism in Vinyl Polymcri- 
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nutrition o£ plants imd particularly of those 
|)r(»ct‘sscs by which nutritional facts influence 
plant distribution. Each of the 32 contributors 
navt‘ an interpretation of concepts and methods 
from the viewpoint of his own discipline and 
an atteuipt was made to present an integrated 
appr;ii.sal of fundamental problems rather than 
a detailed study of any one ecological situation. 

'riu' volume is divided into live sections; the 
(It'linit ions and experimental investigation of 
})rt)hlenis in the Held ; a review of I'ecent work 
on th(‘ pro})erties of ions in the soil as they 
alteet uptake^ by plants ; evidence from experi- 
nnmls in which whole plants ai'e used in 
investigating a limited number of factors at a 
physiological kwel, and its relevance in inter- 
piH'ting ecological problems; consideration of 
mechauisins of uptake and toxicity of ions of 
<‘(M>Iogieal interest studied at the tissue and 
<*('llular U'vel ; and a flnal section in which an 
ecologist, a soil chemist and physiologist give 
personal assessments of the major advances 
whic’h hav(' been made and the objectives 
which remain. An account of the discussion 
following (‘ach section is also included. 

C. V. R. 

Chemical Evolution. By Melvin Calvin. 

{Oxford University Press, London, and 

Oxford University Press, Oxford House, 

Mount Road, Madras-(>), 1969. Pp. 278. Price 

:>r>sh. or Ks. 22*50. 

'riU‘ .study of chemical evolution is based on 
tlu‘ assumption that life appeared on the earth's 
.surface as a result of the normal operation of 
phy.sieal and chemical laws. This implies that 
then* was a period in the earth’s history that 
eneompasst'cl tlu*' transition between non-living 
mol(*cuU\s and a population of molecular aggre- 
g.at(‘.’; that we should call ‘living’. 

In this hook, based on a series of lectures 
idven in Oxford by Professor Calvin as' 
George Eastman, Visiting Professor, two 
approach(‘S are used in the attempt to deter- 
min(‘ th(^ nature of this interface and transi¬ 
tion, The first, molecular palaeontology is the 
view backwards into the historical record, the 
s(^cond is the construction, of hypothetical 
chemical models that could hme given rise to 
living organisms.’ Both approaches are dis^ 
cussed in some detail, 
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Botanik, Der Universitat Bonn, Bonn, West 
Germany, for confirming our results. We are 
thankful to Principal J. G. Clhohan for his 
interest in our work. One of us (R. C. P.) 
thanks the University Grants Commission for 
financial assistance. 
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GLYPHIUM TILLANDSIAE (CASH) 
ZOGG—A NEW GENUS RECORD 
TO INDIA 

In the course of our survey for new fungi, we 
encountered an interesting Ascomycete at 
Khandala (Poona) growing saprophytically on 
dead culms of Cymbopogon martini 
(Graminae), which on critical examination 
was identified as a species of the hysteriaceous* 
genus Glyphium Nit. ex Lehmann. The 
results of a detailed study of this rare fungus 
is presented in this note. 

The name Glyphium was first proposed by 
Nitschke but validly published by his pupil 
Lehmann in ISSe.*"^ This genus, is represented 
by three known species collected from North 
Africa, U.S.A., Europe and described recently 
by Zogg (1962). Of the three known species 
of this genus, Glyphium tillandsice (Cash) 
Zogg was described by Cash (1943) from 
Florida, North America (U.S.A.), as Lophium 
tillandsicB Cash. The two other species of 
Glyphium, viz., G. datum and G. schizosporum 
have been collected on 11 hosts from North 
Africa and Europe. 

Bisby and Ellis (1952) suggested the usage 
of the name Glyphium Nit. ex Lehm. instead 
of Lophium in describing the fungus Lophium 
datum (Greville, 1825). Zogg (1962) has 
followed this terminology and considered 
Glyphium elatum (= Lophium elatum Grev.) 
as the type species of the genus Glyphium, 

Critical comparative studies revealed that 
the authors’ collection of Glyphium agreed in 
all respects with Glyphium tillandsue (Cash) 
Zogg. 

Glyphium tillandisce (Cash) Zogg. 

Hysterothecia in small groups, scaittered, 
erect, orange to dark brown in colour, obovate, 
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broader at the top, narrowed towards the base, 
with a depressed circular opening at the top ; 
330-540 M high and 220-310wide, provided 
with short, multicelluar dark brown hyphae 
arising from the base of the ascocarp, wall cells 
dark brown, polygonal. 



Fig. 1. A, Hysterothedum ; B, Asci with ascospores 

Asci linear-obclavate, bitunicate, shortly 
pedicellate, thickened at the apex, in basal 
layers ; 8-spored ; 210-308 X 8-11-5 At. 

Ascospores subhyaline, olivaceous, multi- 
septate, linear ; 176-288 X 2-3 At. 

Interthecial threads numerous., filiform, sub- 
hy aline. 

On the culms of Cymbopogon martini 
(Graminae); Leg. P. G. Patwardhan, at 
Khandala (Poona) on 21st August 1969, 
M.A.C.S. Herb. No. 811. 

The fungus is a new genus record to India 
and Cymbopogon martini a new host for the 
fungus. Material of this fungus is being depo¬ 
sited at the Herb. Crypt. Orientalis, New Delhi 
(India). 

We are grateful to Prof. M. N. Kamat for 
helpful suggestions in the preparation of the 
manuscript and to the Director for library and 
laboratory facilities. 

Division of Mycology and P. G. Patwardhan. 

Plant Pathology, G. T. Joshi. 

M.A.C.S., Poona-4, January 25, 1970. 
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Stnutuic and Mfchanism in Vinyl Polymeri- 
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nutrition of plants and j)articularly of thosi' 
proci‘Sscs by winch nutritional tacts intluencc 
plant distribution. Kacb of the 32 esmtributors 
/'.avc an interpretation of eonoepls and methods 
from the vit'wpoinl of his own discipline and 
an attempt was made to present an integrated 
a|)praisal of fundamental i>roblems rather than 
a delaiU'cl study of any one theological situation. 

'riu‘ volume is divided into live sections : IIk' 
dt*linitit)iis and t‘xpt‘rinu‘ntal investigation of 
problems in tlie field ; a review <if recent work 
on llu‘ propthiiit's of ions in tlie soil as they 
alTt‘ct uplaki' by plants ; evidence from experi- 
lut'nts in which whol(h plants are ustxl in 
investigating a Hmiti'd number of factors at a 
physiolo|.'.ieal level, and its relevanct‘ in inter- 
)>rtding. i*cological i consideration of 

nu‘chanisms of upiakt‘ and toxicity of ions of 
I'cologit'al inltu'est stiulithd at. the tissue and 
et'Ilular l<‘V(‘l ; and a final st'ction in which an 
t'cologist, a soil chemist and physiologist givt.‘ 
pt‘rsonal asst‘s.smenls of the major advances 
which havt' been made and tht^ objectives 
which remain. An account of the discussion 
following iSU'h st'ction is also included. 

a V, K. 


Chemical Evolution. Hy Melvin Ckilvin. 

(Oxford Univ(hn;ity l^ress, London, and 
Oxford Ifnivt^rsily Press, Oxford Houst\ 

Mount Hoad, Madras-d}, IDdt). Pp. 27B. Price 
25,sh. or Us. 22-50. 

‘The .study t>f ('hemieal t-volution is based on 
tht‘ as.sumptii>n that Hf<h ai)j)(‘anh<l on the earth's 
.surfaei- a.s a r(‘sult of the normal operation of 
physical and eliemieul laws, d'his implies that 
there was a peritwl in th<h (sirUi's history that 
t’ncongHisstsl Uu‘ transition lH*tw(H'n non-living 
mole<-ules and a por>ulation of molecular aggre- 
}'att*s that w<‘ should call diving'. 

In this hook, based on a series of Ichctunss 
givt‘n in Oxford by th'ofessor Calvin m 
Cleorge Eastman, Visiting Ih’ofessor, two 
approuehiss art‘ u.sed in Uu* attempt to deter- 
mint‘ th(‘ nature of this interface and transi¬ 
tion. The (Irst, moUxular palaeontology is the 
view backwards into the historical record ; the 
second is th(^ construction of hypothetical 
chemical models that could have given rise to 
living organisiTis.' Both approaches are dis¬ 
cussed in some detail 
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Botanik, Der Universitat Bonn, Bonn, West 
Germany, for confirming our results. We are 
thankful to Principal J. G. C!hohan for his 
interest in our work. One of us (R- C. P-) 
thanks the University Grants Commission for 
financial assistance. 
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GLYPniTJM TILLANDSIAE (CASH) 
ZOGG—A NEW GENUS RECORD 
TO INDIA 

In the course of our survey for new fungi, we 
encountered an interesting Ascomycete at 
Khandala (Poona) growing saprophytically on 
dead culms of Cymhopogon martini 
(Graminse), which on critical examination 
was identified as a species of the hysteriaceous* 
genus Glyphium Nit. ex Lehmann. The 
results of a detailed study of this rare fungus 
is presented in this note. 

The name Glyphium was first proposed by 
Nitschke but validly published by his pupil 
Lehmann in 1886.^ This genus, is represented 
by three known species collected from North 
Africa, U.S.A., Europe and described recently 
by Zogg (1962). Of the three known species 
of this genus, Glyphium tillandsice (Cash) 
Zogg was described by Cash (1943) from 
Florida, North America (U.SA.), as Lophium 
tillandsice Cash. The two other species of 
Glyphium, viz., G. elatum and G. schizosporum 
have been collected on 11 hosts from North 
Africa and Europe. 

Bisby and ElUs (1952) suggested the usage 
of the name Glyphium Nit. ex Lehm. instead 
of Lophium in describing the fungus. Lophium 
elatum (Greville, 1825). Zogg (1962) has 
followed this terminology and considered 
Glyphium elatum (= Lophium elatum Grev.) 
as the type species of the genus Glyphium. 

Critical comparative studies revealed that 
the authors’ collection of Glyphium agreed in 
all respects with Glyphium tillandsice (Cash) 
Zogg. 

Glyphium tillandisce (Cash) Zogg. 

Hysterothecia in small groups, scaittered, 
erect, orange to dark brown in colour, ohovate. 


broader at the top, narrowed towards the base, 
with a depressed circular opening at the top ; 
330-540/^ high and 220--310/. wide, providcci 
with short, multicelluar dark brown liyplKe 
arising from the base of the ascocari), wall cc'lls 
dark brown, polygonal. 



Fig. 1. A, Hysterotheciiim ; B, Asci with iist’oftpores 


Asci linear-obclavate, bitunicate, .shortly 

pedicellate, thickened at the apex, in basal 

layers ; 8-spored ; 210-308 x 8-11 -5 

Ascospores subhyalinc, olivac('f>us, nuilti- 
septate, linear ; 176-288 X 2-3 /e 

Interthecial threads numerous, lilironn, sub¬ 
hyaline. 

On the culms of Cymbopogov viariini 
(Graminse); Leg. P. G. Palwardhan, at 
Khandala (Poona) on. 21st August 1969, 

M.A.C.S. Herb. No. 811. 

The fungus is a new genus record to India 
and Cymhopogon martini a new host for llr' 
fungus. Material of this fungus is being depo¬ 
sited at the Herb. Crypt. Orientalis, Nc'w Delhi 
(India). 

We are grateful to Prof. M. N, Kama! for 
helpful suggestions in the preparation of thc' 
manuscript and to the Director for library and 
laboratory facilities. 


Division of Mycology and P. G. Patwardhan. 

Plant Pathology, G. T. Josni. 

M.A.C.S., Poona-.4, January 25, 1970. 
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nulrition of plants and jiartieularly of those' 
iiroeers(‘s by which nutritional facts inlluenco 
plant distribution. Kach of the* 32 contributors 
r.avr an interpretation of concepts and inethods 
frtun tlu* vit‘WiX)int of his own discipline and 
an attempt was niadt* to pnssent am inieftrated 
appraisal (U' fundtunental problems rather than 
a tUdailed study of any oiu* ecological situation. 

'The vfduim* i.s divided into live sections : the 
drhuitions and c'xpt'rinu'ntal investigation of 
prtjblfin;: in the lii*Id ; a rtwiew of recent work 
on tilt* i)r()pt*iii(*s of ions in tlie soil as they 
ah’(‘el uptake* by plants ; evidence from experi- 
me'nt.*: in which whole plants are used in 
in\a‘stinatiag a limiti'd numher of factors at a 
phy.siolop.iesil h‘ve*k and its rt*le‘vanc(.* in inter- 
pre*tinp. e'cological proble'ins ; consideration of 
nH'e'hanisne; of uptake* aiul toxicity of ie>ns of 
<‘ct>lop.ie’al mte'ivst studie*d at the* tissue* and 
cellular h'Ve'l ; and a final se'ction in which an 
ee-ol(.)mst. a soil ch<*nusi and physiologist give* 
P<T.*;onaI a.sse*ssnu‘nts of the* major advances 
which have* be*(*n made* and the*- eibjcctives 
whiedi reinuin. An account of the duscussion 
foUe>wtng. e*ach s(*ction is ak^o incliuie‘d. 

C. V. R. 


Chemical ICvoIution. Hy Melvin Ckdvin. 

(Oxfeird Unive*r.';it.v Cress, lAmdon, and 
(>xford UniveTsity Ih*e‘ss, Oxford House, 

Mount Hoad, Maeira.*:.^)). U)(h), Hp. 273. Price 
:*,!i::h or Hs. 22*ri0. 

The* stueiy evf <*he*inie‘al e*ve>Uition is based on 
the* as-aunpHon that life* appeared on the* (‘airth's 
.•airfac’i* a.*; a re‘sull of the* normal operation of 
physie'id and (*h<*nheal laws. Pliis implie.s that 
tlu’i'f was a pe*ruHl in the (*arUi‘s history that 
1 ueoiupussfd the transition be*tw(*(‘n non-living 
inole’culKS and a poinilation of moU‘e*ular aggre- 
gate*.-: that we* should call ‘living*. 

In this boeik, ba.s«d on a .serie*s of lectures 
gtve‘u in Oxford hy Professor Calvin as 
(ivovuv Kastman, Visiting Professor, two 
approuclu's are* usie*d in the* atUanpt to deter¬ 
mine* the* nature* of thi.s interface and transi¬ 
tion. The tins!, mole*cular palaeontology is the 
vie*w backwards into tlu* historical record ; the 
se-cond i.s the* construction of hypothetical 
chemical models that could have given rise to 
living organLsms.^ Both approaches are dis¬ 
cussed in some deta»il 
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thanks tlit' University Grants Commission for 
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GLYPHIUM TILLANDSIAE (CASH) 
JZOGG—A NEW GENUS RECORD 
TO INDIA 

Jn tile eourst' of our survey for n(‘\v fungi. \vt' 
i‘nc()unt(‘rc‘d an interc'sting Ascomyeet(* at 
Khandala (Poona) growing saprophylically on 
dead euhns of Ciimbopogov in a r l i n I 
(Graminm). which on critical <‘xaiuinaiion 
was idt‘ntiiU‘d as a species of the hysleriaceou.*; 
genus CAypImivi Nit. ex Lehmann. The 
results of a detailed study of this rar(' fungu.s 
i.s pri'senlt'd in this not(\ 

T}H‘ nanu‘ GlypftUiiu was ilrst pro|)ost‘d by 
Nith'ehk(‘ l>iit validly pul.)lisln*(l by his pupil 
Lehmann in 188(5.'Phi.s genus, is repre.S(‘nt(‘d 
l>y thi*ee known .s})ecies eolU'eled from Norlli 
Africa, U.S.A., Europt' and de.seril)ed ree(*n(l.v 
by Zogg (19(>2). or the threi‘ known .specie?; 
of tl\is gt'nus, Glyphiutn (iUxwdsicv ((,‘astU 
Zogg was dt'seribed by Cash (1943) from 
Florida, North America (U.S.A.), as Lophiinn 
tilUiiKhicv Cash. Tin* two otlu'r sp('ci(ss of 
GUjp}iiuni, vi/,., G. (Jatuni and G. acJiizoavtrrant 
ha\a‘ iK‘en colk'cted on U iho.sts from North 
Africa and Furop(‘. 

Bi.sl>y and Kliis (1952) suggested the usage 
of tlu' name Glypfiiuni Nit. ex Lehm. instead 
of Lophiiim in describing fungus Lophiam 
alatuw (Grevilie, 1825). Zogg (1982) has 
followed this terminolog.y and considered 
Glypliinni rlatuni ( Lophiuvi claimii Gnw.) 
as the type species of th(^ genus Gluphiuni. 

Critical comparative studies revealed that 
the authors’ collection of Glyphiwm agreed in 
all respects with Glyphiuin tillandsia* (Cash) 
Zogg. 

Glyphmin tillanduce (Cash) Zogg. 

Hysterothecia in small groups, .scattlered, 
erect, orange to dark brown in colour, obovate. 


broader at th<^ U’p, iiaiiuW'. •.*. luxwn.i-. 'At i-.i ,. 
with a d«‘pr(’'?a‘d tarrular “I'Jiaii.; -C ‘'if !*'p , 
liauieiu,.. buih and :*l'o lUn e-air i i.-xir;,.,! 
with niultn'rlliim -i.ar le-ifki 

ai'i’iiip, from thr b.rM«'! fn. .i 


dark bnAvn, pt*!'. e.nn.e 



ilO. 1. A, 11V arjntl.r. . p. 1 , A t'. jr’, 


As'ci linear-ob(’}a\Mfr 
jM*diceU;d«\ thiekeiied .0 fin .rpf * 
layiM’s ; 8‘-spored , 'Mu aol! ,’i |! a 

AfU'o.eporer; raitdiyatjur. r.ii\. 
j.eptate, luiear , IV8 :’HH 8 

IntmUuanal thread'. uumen»ii- ••.ih 

hyaline. 

On the eulnr- <8 (anon*.| 

((Jraininm). Leg P c; P.Uw.anh.tn .0 

Khandala (Peona i on 'JL t * 

M.AC'.S. No, all 

'Phe fungti,-; e- a lu-w grme. irr.a.i n> 
and ('‘j/nt hdpaiym nuirtun .» urv. b* • 1 .e<i in 
fungus, Matoaal of the- fungie e. !*< ;ng «ic p*. 
.sited at the lb*rb. Crypt, Onmt.dr... 

(India). 

We :itp grateful to pr.g' M X R.ae.,! 
helpful suggestion?; in (he- pirp.u.ifH.u *’i fh> 
manu?;(‘ript aiul (e the Unrifoi f*.f hl.i.o . afi i 
laimratory hudlitle?. 

Division of Mycology and P, O p,\i 
Plant Patlmlogy, <; t’ Jumii 

M.A.C.S., Poona~ 4 , Januafy 2 . 5 . 1970 
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StH., 1052 , 35 , 299 . 

2. Ca,Hh, K. K.. MfuaUpa. 1943, 3S. 595, 

IL,1982, II (3), 190. 
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REVIEWS AND NOTICES OF BOOKS 


Structure and Mechanism in Vinyl Polymeri¬ 
zation. Edited by Teiji Tsuruta and 
Kenneth F. O’Driscoll. (Marcel Dekker, Inc., 
95, Madison Avenue, New York), 1969. 
Pp xii 4- 540. Price $ 29.50 or £ 14 0 sh. 0 d- 
Until some twenty years ago it was necessary 
to proceed with the polymerization of a new 
vinyl monomer in a trial-and-error fashion. 
Fortunately, the situation has improved enor¬ 
mously in recent years, and numerous generali¬ 
zations can be made which are valid for many 
vinyl compounds. Now, much of this compre¬ 
hensive knowledge about the reactivity of 
vinyl compounds has been compiled in one 
source. The objective of this book is to 
present a general survey of studies concerning 
“Structure and Mechanism in Vinyl Polymeri¬ 
zation” in terms of physical organic chemistry. 

j^gader’s attention is focused on the most 
important chemical features of vinyl compounds 
and their response to variations in chemical 
and physical conditions. Basic concepts neces¬ 
sary for an understanding of the interrelation 
between structure and mechanism as it operates 
in vinyl polymerization are discussed. The 
various chapters pay particular attention to 
the elementary reactions in free radical, 
cationic, and anionic polymerizations, and 
include such special topics as heterogeneous 
metal peroxides, metal alkyl catalysts, poly¬ 
merization a-p'-unsaturated carbonyls and 
molecular rearrangements m the polymeri¬ 
zation of vinyl monomers. Both the academm 
and the applied polymer scientists will find this 
book a valuable aid. * 

Ecological Aspects of the Mineral Nutrition 
of Plants : British Ecological Society Syi^ 
posium Number Nine. Edited by L H- 
Rorison. (Blackwell Scientific Publicsdio^, 
Oxford and Edinburgh), 1969. Pp. xxi+ 484. 
Price £5. 

Ecologists have long been interested in the 
relationship between the ^i^erM mutation of 
plants and their distribution, but 
basic nutritional concepts has e 
vigorously advanced by specialists^ m 
fields. At this Symposium held at 
April 1968, agronomists, physiologists, and soil 
« “ brought togottor with 
fo consider current knowledge of the mine a 


nutrition of plants and particularly of those 
processes by which nutritional facts influence 
plant distribution. Each of the 32 contributors 
gave an interpretation of concepts and methods 
from the viewpoint of his own discipline and 
an attempt was made to present an integrated 
appraisal of fundamental problems rather than 
a detailed study of any one ecological situation. 

The volume is divided into five sections: the 
definitions and experimental investigation of 
problems in the field; a review of recent work 
on the properties of ions in the soil as they 
affect uptake by plants ; evidence from experi¬ 
ments in which whole plants are used in 
investigating a limited number of factors at a 
physiological level, and its relevance in inter¬ 
preting ecological problems ; consideration of 
mechanisms of uptake and toxicity of ions of 
ecological interest studied at the tissue and 
cellular level; and a final section in which an 
ecologist, a soil chemist and physiologist give 
personal assessments of the major advances 
which have been made and the objectives 
which remain. An account of the discussion 
following each section is also included. 

. . C. V. R. 


Chemical Evolution. By Melvin Calvin. 

(Oxford University Press, London, and 
Oxford University Press, Oxford House, 
Mount Road, Madras-6), 1969. Pp. 278. Price 
25 sh. or Rs. 22*50. 

The study of chemical evolution is based on 
the assumption that life appeared on the earth’s 
surface as a result of the normal operation of 
physical and chemical laws. This implies that 
there was a period in the earth’s history that 
encompassed the transition between non-living 
molecules and a population of molecular aggre¬ 
gates that we should call living’. 

In this book, based on a series of lectures 
given in Oxford by Professor Calvin as 
George Eastman, Visiting Professor, two 
•approaches are used in the attempt to deter¬ 
mine the nature of this interface and transi¬ 
tion. The first, molecular palaeontology is the 
view backwards into the historical record ; the 
second is the construction of hypothetical 
chemical models that could have given rise to 
living organisms." Both approaches are dis¬ 
cussed in some det^dl, 
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Botanik, Der Universitat Bonn, Bonn, West 
Germany, for confirming our results. We are 
thankful to Principal J. G. Chohan for his 
interest in our work. One of us (R. C. P.) 
thanks the University Grants' Commission for 
financial assistance. 

Department of Botany, J. A. Inamdar, 

Sardar Patel University, R. C. Patel. 

Vallabh Vidyanagar, D. C. Bhatt. 

Gujarat, January 25, 1970. 


1. Fahn, A., Anatomy, Pergamon Press, Oxford 

1967. 

2. JohsLUsm, D, A., Plant MicroiecMque, McGraw-Hill. 
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GLYPHIUM TILLANDSIAE (CASH) 
ZOGG-A NEW GENUS RECORD 
TO INDIA 

In the course of our survey for new fungi, we 
encountered an interesting Ascomycete at 
Khandala (Poona) growing saprophytically on 
dead culms of Cymhopogon martini 
(Gramin^), which on critical examination 
was identified as a species of the hysteriaceous' 
genus Glyphium Nit. ex Lehmann. The 
results of a detailed study of this rare fungus 
is presented in this note. 

The name Glyphium was first proposed by 
Nitschke but validly published by his pupil 
Lehmann in 1886.2 This genus, is represented 
by three known species collected from North 
Africa, U.S.A., Europe and described recently 
by Zogg (1962). Of the three known species 
of this genus, Glyphium tillandsice (Cash) 
Zogg was described by Cash (1943) from 
Florida, North America (U.SA,), as Lophium 
tillandsice Cash. The two other species of 
Glyphium, viz., G. elatum and G. schizosporum 
have been collected on 11 hosts from North 
Africa and Europe. 

Bisby and Ellis (1952) suggested the usage 
of the name Glyphium Nit. ex Lehm. instead 
of Lophium in describing the fimgus Lophium 
elatum (Greville, 1825). Zogg (1962) has 
followed this terminology and considered 
Glyphium elatum (= Lophium elatum Grev.) 
as the type species of the genus Glyphium. 

Critical comparative studies revealed that 
the authors’ collection of Glyphium agreed in 
all respects with Glyphium tillandsice (Cash) 
Zogg. 

Glyphium tillandisce (Cash) Zogg. 

Hysterothecia in small groups, scajttered, 
erect, orange to dark brown in colour, obovate. 


broader at the top, narrowed towards the base, 
with a depressed circular opening at the top ; 
330-540high and 220-310/. wide, provided 
with short, multicelluar dark brown hyphac 
arising from the base of the ascocarp, wall cells 
dark brown, polygonal. 



Fig. 1. A, Hysterothecium ; B, Asci with ascospores 


Asci linear-obclavate, bitunicate, shortly 
pedicellate, thickened at the apex, in basal 
layers ; 8-spored ; 210-308 X 8-11-5 jti. 

Ascospores subhyaline, olivaceous, multi- 
septate, linear ; 176-288 X 2-3/u-. 

Interthecial threads numerous, filiform, sub¬ 
hyaline. 

On the culms of Cymhopogon martini 
(Graminae); Leg. P. G. Patwardhan, at 
Khandala (Poona) on 21st August 1969, 
M.A.C.S. Herb. No. 811. 

The fimgus is a new genus record to India 
and Cymhopogon martini a new host for the 
fungus. Material of this fungus is being depo¬ 
sited at the Herb. Crypt. Orientalis, New Delhi 
(India). 

We are grateful to Prof. M. N. Kamat for 
helpful suggestions in the preparation of the 
manuscript and to the Director for librar.y and 
laboratory facilities. 

Division of Mycology and P. G. Patwardhan. 

Plant Pathology, G. T. Joshi. 

M.A.C.S., Poona-4, January 25, 1970. 


1. Bisby, G. R. and Ellisi M. B., Trans. Brit, Mycol, 

Soc., 1952, 35, 299. • . 

2. Cash, E. K., Mycohgia, 1943. 35, 695. 

3. Zogg, H., Bcitr, Krypt, ScJmz.^ 1962, H (3), 190. 
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nutrition i>f plants and j)arliciilarly of those* 
proi-ts.sfs i)y which nutritional facts inlluenec 
plant {lislnbutioih Kach of the 32 contributors 
iptvr an interpretation of concepts and methods 
irem the vu*\v]>oint of his own tliseifiUne and 
an attempt was niadt* to piH‘S(‘nt ain intej.»rat(‘d 
apprc.cal of fundamental prol)lems rather than 
a (iftailed study of any one* ec’oloidcal situation. 

‘The volume is dndchal into five sections : the 
di'iinit i(»ns and expmhmental investigation of 
problems in tlu' held ; a riwdc'w of recent work 
oil the proiierties. of ions in the soil as thi‘y 
alfcs't uptakt* by plants ; twidence* from experi- 
mi'iits in wlueh whole* plants are* us(‘d in 
mi r- tigatinp. a limitt‘(,l numbt*r of factors at a 
ph\ Moioi’it'a} levi'k and its redt'vance* in inter¬ 
pret up» ecolop.ical prevbh‘ms ; c’onsideration of 
metdiamsne: of Uptake* and toxiehty ed' ions of 
r<-olonusd mteresst stueiie‘d at the* tissue* and 
i-ellular lrv<‘l ; and a final se'ction in which an 
ecok»ipst( a soil chenuist and physiologist give* 
jior-.onal as.*;e.*;.*.m('nts of the major advances 

whu'h tiave* bee*n matie* and the* objectives 
whu'h remain. An ae^ount of the <lkscussion 
follmvmf' e*ach se‘{'tion is also includ(‘ei, 

C. V. K. 

Chemical ICvohuion. By IVle*lvin Ckdvin. 

(Oxfonl Ihuveu-sity Press, London, and 

(K'forel University Pre*ss. Oxforei House, 

iMount Hoaek MadrarsdU. PMk). Pp. 273. Price 

2:>:,h or Hi:. 22*30. 

‘rhe* slialy of e'he*mu’al (‘veihdion Is l)ased on 
the* a-.MUupHe>n tliat life* appeared on the* earth*;; 
'urfaee* ;e. a rc-sult of the* normal ope*ration eif 
pbvMcul and che‘nucal law's. 'Hiis implH‘S that 
thon* wa-; a peTicHl m the* (*arth*s history that 
« m*e»mpa,*.se-<i the* transition be*tw<*«*n non-living, 
molee'Ule:, auel a population of mole'enilar aggre*- 
» gyUf. tlud we^ shoulel e'all ‘living*. 

In bus book, based on a serie*H of lectures 
give-n m Oxferd by Profe*ssor (kilvin as 
. t;et>rge Kustnum, Visiting I>rofe.ssor, two 
f apprtiHche*s are* u.se‘d in the atte‘mpt to deter- 
f mine the* nature* of this interface and transi- 
Uom *rhe hrst. molecular paUeontology is the 
r viewv backwards into the historical record ; the 
a second is the* construction of hypothetical 
d chemical models that could have given rise to 
living organisms. Both approaches are dis- 
a cussed in some detail 



332 


Letters to the Editor 


[ Current 
Science 


Botanik, Der Universitat Bonn, Bonn, West 
Germany, for confirming our results. We are 
thankful to Principal J. G. Clhohan for his 
interest in our work. One of us (R. C. P.) 
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GLYPHIUM TILLANDSIAE (CASH) 
2QGG~-A new GENUS RECORD 
TO INDIA 

In the course of our survey for new fungi, we 
encountered an interesting Ascomycete at 
Khandala (Poona) growing saprophytically on 
dead culms of Cymhopogon m art ini 
(Graminae), which on critical examination 
was identified as a species of the hysteriaceous- 
genus Glyphium Nit. ex Lehmann. The 
results of a detailed study of this rare fungus 
is presented in this note. 

The name Glyphium was first proposed by 
Nitschke but validly published by his pupil 
Lehmann in 1886.^" This genus, is represented 
by three known species collected from North 
Africa, U.S.A., Europe and described recently 
by Zogg (1962). Of the three known species 
of this genus, Glyphium tillandsice (Cash) 
Zogg was described by Cash (1943) from 
Florida, North America (U.S.A.), as Lophium 
tillandsice Cash. The two other species of 
Glyphium, viz., G. elatum and G. schizosporum 
have been collected on 11 hosts from North 
Africa and Europe. 

Bisby and Elhs (1952) suggested the usage 
of the name Glyphium Nit. ex Lehm. instead 
of Lophium in describing the fungus. Lophium 
elatum (Greville, 1825). Zogg (1962) has. 
followed this terminology and considered 
Glyphium elatum (= Lophium elatum Grev.) 
as the type species of the genus Glyphium. 

Critical comparative studies revealed that 
the authors’ collection of Glyphium agreed in 
all respects with Glyphium tillandsice (Cash) 
Zogg. 

Glyphium tillandisce (Cash) Zogg. 

Hysterothecia in small groups, scaittered, 
erect, orange to dark brown in colour, obovate, 


broader at the top, narrowed towards the base, 
with a depressed circular opening at the top ; 
330-540 iti high and 220-310^ wide, provided 
with short, multicelluar dark brown hyphac 
ari.s'ing from the base of the ascocarp, wall cells 
dark brown, polygonal. 



Fig. 1. A, Flysterothednm ; B, Asci with ascospores 


Asci linear-obclavate, bitunicate, shortly 
pedicellate, thickened at the apex, in basal 
layers ; 8-spored ; 210-308 X 8-11-5 m. 

Ascospores subhyaline, olivaceous, multi- 
septate, linear ; 176-288 X 2-3 

Interthecial threads numerous, filiform, sub- 
hyaline. 

On the culms of Cymhopogon martini 
(Graminae); Leg. P. G. Patwardhan, at 
Khandala (Poona) on 21st August 1969, 
M.A.C.S. Herb. No. 811. 

The fungus is a new genus record to India 
and Cymhopogon martini a new host for the 
fungus. Material of this fungus is being depo¬ 
sited at the Herb. Crypt Orientalis, New Delhi 
(India). 

We are grateful to Prof. M. N. Kamat for 
helpful suggestions in the preparation of the 
manuscript and to the Director for library and 
laboratory facilities. 

Division of Mycology and P. G. Patwardhan. 

Plant Pathology, G. T. Joshi. 

M.A.C.S., Poona-4, January 25, 1970. 


1. Bisby, G. R. and EUis, M. B., Trans. Brit. Mycol, 

Soc., 1962, 35, 299. , . 

2. Cash, E, K., Mycologia, 1943, 35, 695. 

3. Zogg, H., Beitr, Kryft, Schrqz.^ 1962, 11 (3), 190» 
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REVIEWS AND NOTICES OF BOOKS 


Structure and Mechanism in Vinyl Polymeri¬ 
zation. Edited by Teiji Tsuruta and 
Kenneth F. O’Driscoll. (Marcel Dekker, Inc., 
95, Madison Avenue, New York), 1969. 
Pp. xii -h 540. Price $ 29.50 or £ 14 0 sh, 0 d 
Until some twenty years ago it was necessary 
to proceed with the polymerization of a new 
vinyl monomer in a trial-and-error fashion, 
fortunately, the situation ha-s improved, enor¬ 
mously in recent years, and numerous generali¬ 
zations can be made which are valid for many 
vinyl compounds. Now, much of this compre¬ 
hensive knowledge about the reactivity of 
vinyl compounds has been compiled in one 
source. The objective of this book is to 
present a general survey of studies concerning 
‘‘Structure and Mechanism in Vinyl Polymeri¬ 
zation” in terms of physical organic chemistry. 
The reader’s attention is focused on the most 
important chemical features of vinyl compounds 
and their response to variations in chemical 
and physical conditions. Basic concepts neces- 
.sary for an understanding of the interrelation 
between structure and mechanism as it operates 
in vinyl polymerization are discussed. The 
various chapters pay particular attention to 
the elementary reactions in free radical, 
cationic, and anionic polymerizations, and 
include such special topics as heterogeneous, 
metal peroxides, metal alkyl catalysts, poly¬ 
merization ct-p*—unsaturated carbonyls, and 
molecular rearrangements in the polymeri¬ 
zation of vinyl monomers. Both the academic 
and the applied polymer s,cientists will find this 
book a valuable aid. C. V. R. 


Ecological Aspects o£ the Mineral Nutrition 
o£ Plants : British Ecological Society Sym¬ 
posium Number Nine. Edited by I. H. 
Rorison. (Blackwell Scientific Publications, 
Oxford and Edinburgh), 1969. Pp. xxi-j-484. 
Price £5. 

Ecologists have long been interested in the 
relationship between the mineral nutrition of 
plants and their distribution, but knowledge of 
basic nutritional concepts has been more 
vigorously advanced by specialists; in other 
fields. At this Symposium held at Sheffield m 
April 1968, agronomists, physiologists, and soil 
chemists were brought together with, ecologistsi 
to consider current knowledge of the mineral 


nutrition of plants and particularly of those 
processes by which nutritional facts influence 
plant distribution. Each of the 32 contributors 
gave an interpretation of concepts and methods 
from the viewpoint of his own discipline and 
an attempt was made to present an integrated 
appraisal of fundamental problems rather than 
a detailed study of any one ecological situation. 

The volume is divided into five sections: the 
definitions and experimental investigation of 
problems in the field; a review of recent work 
on the properties of ions in the soil as they 
affect uptake by plants ; evidence from experi¬ 
ments in which whole plants are used in 
investigating a limited number of factors at a 
physiological level, and its relevance in inter¬ 
preting ecological problems; consideration of 
mechanisms of uptake and toxicity of ions of 
ecological interest studied at the tissue and 
cellular level; and a final section in which an 
ecologist, a soil chemist and physiologist give 
personal assessments of the major advances 
which have been made and the objectives 
which remain. An account of the discussion 
following each section is also included. 

... . C. V. R. 


Chemical Evolution. By Melvin Calvin. 

(Oxford University Press, London, and 
Oxford University Press, Oxford House, 
Mount Road, Madras-6), 1969. Pp. 278. Price 
25 sh. or Rs. 22-50. 

The study of chemical evolution is based on 
the assumption that life appeared on the earth’s 
surface as a result of the normal operation of 
physical and chemical laws. This implies that 
there was a period in the earth’s history that 
encompassed the transition between non-living 
molecules and a population of molecular aggre¬ 
gates that we should call diving’. 

In this book, based on a series of lectures 
given in Oxford by Professor Calvin as 
George Eastman, Visiting Professor, two 
approaches are used in the attempt to deter¬ 
mine the nature of this interface and transi¬ 
tion. The first, molecular palaeontology is the 
view backwards into the historical record; the 
second is the construction of hypothetical 
chemical models that could have given rise to 
living organisms." Both approaches are dis¬ 
cussed in some detml 
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'The contents of’this book''are •"dealt with in” 
three parts. Part I. • contains, the following 
articles: The View Present^ 

the Past: The Fossil Record; The Starting- 
Materials of Molecular Palaeontology ; The 
Nature of Hydrocarbons in Micro-organisms ; 
Molecular Palaeontology. Part II contains the 
following articles : The View from the Past 
Towards the Present : Chemical Evolution 
Primitive (Prebiotic) Chemistry; Selection and 
the Growth of Molecules ; Growth of Molecules 
and Information Coupling ; Three-Dimensional 
Structure and Self-Assembly; Generation of 
Membrane Structure. Part III contains the 
following articles : The View from the Present 
Towards the Future : The Search for Signifi¬ 
cance. C. V. R. 


Elementary Functions : An Introduction. By 
John T. Mohat. (Addison-Wesley Publishing 
Co., Inc., West End House, 11, Hills Place, 
London W. 1), 1970. Pp. 312. Price 65 sh. 

This book is designed as a text for a one- 
semester course on elementary functions to 
pave the way for an intelligent study of 
calculus. The emphasis is placed on graphs 
as an aid to understanding functions both glo¬ 
bally and locally. The text being strictly pre¬ 
calculus no mention is made to limits, tangents 
and areas. The treatment is clear and rigorous, 
and the division into chapters, and sections is 
such as to be useful to teachers who can take 
them up in the sequence given. Each section 
is followed by a list of exercises and there are 
also problems of a more theoretical nature. 

A. S. G. 


ANNOUNCEMENTS 

Symposium on Oils, Fats and Their Products 
in the Seventies 

The Twenty-Sixth Annual Convention of 
the Oil Technologists Association of India will 
be held on January 16 and 17, 1971 at Vigyan 
Bhawan, New Delhi. A Symposium on “Oils, 
Fats and Their Products in the Seventies” will 
also be held as part of the Convention pro¬ 
gramme. 

Those who wish to contribute technical 
papers and take part in the deliberations of the 
Symposium, should write to Shri S. S. Rama- 
swamy, Convener, Deputy General Manager, 
D.C.M. Chemical Works, New Delhi-15. 


“Symposium on Biological Aspects o£ Electro- 
. chemistry, Rome, Italy 

The Symposium on Biological Aspects of 
Electrochemistry of CITCE will be held in 
Rome, Italy, from 31st May to 4th June 1971. 

Main themes : Biological Activity and 
Electrochemical Properties ; Thermodynamics of 
Organic Redox System of Biologicail Interest; 
Electrochemical Kinetics of Organic Redox 
Systems of Biological Interest ; Electrochemi¬ 
cal Membrane Phenomena. 

For further information please apply to : 
Dr. H. Tannenberger, Secretary-General of 
CITCE, Battelle Institute, 7 route de Drize, 
1227 Carouge-Geneve, Switzerland, or Prof. G. 
Milazzo, Instituto Superiore di Sanita, Viale 
Regina Elena 299, 00161 Roma, Italy. 

Lady Tata Memorial Trust-Scholarships and 

Grants for the Year 1970-71 

The Trustees of the Lady Tata Memorial 
Trust announce on the death anniversary of 
Lady Meherbai Dorabji Tata, 18th June 1970, 
the awards of scholarships and grants for the 
year 1970-71. 

International Awards of varying amounts 
(totalling £ 12,975) for research in diseases of 
the blood with special reference to leukaemias 
are made to: 1. Dr. O. Mach (Czechoslovakia), 
2. Dr. P. Stryckmans (Belgium), 3. Dr. Jean- 
Francois Dore (France), 4. Dr. E. Dvorak 
(Czechoslovakia), 5. Dr. Yves Najean (France), 
6. Dr. T. M. Dexter (Great Britain), 7. 
Dr. (Mrs.) M. H. Panthaki (India), 8. Dr. D. J, 
Reen (Ireland), 9. Dr. G. B. Rossi (Italy), 
10. Dr. T. J. E. Rytomaa (Finland), 11. Dr. B. 
Szafarz (Belgium). 

Senior Indian Scholarships of Rs. 500 p.m. 
each and Junior Scholarships of Rs. 300 p.m. 
each for one year for scientific investigations 
having a bearing on the alleviation of human, 
sufferings from disease are awarded to : 
Senior Scholarships : 1, Mr. S. K. Mishra 

(Delhi), 2. Mr. R. Nayak (Bangalore). Jmiior 
Scholarships: 1. Miss M. Bannerjee (Calcutta). 
2. Mr. D. S. IChaire (Bombay), 3. Mr. M. A, 
Siddiqi (Aligarh), 4. Miss A. Bhandarkar 

(Bangalore), 5. Dr. R. C. Dash (Berhampur), 
6. Mr. N. V. Nanda Kumar (Tirupati), 7. Miss' 
D. J. Mirza (Bombay), 8. Dr. (Mrs.) M. A. 
Phadke (Poona), 9. Mr. M. Saleemuddin 

(Aligrah), 10. Miss P. Sorabji (Allahabad). 


21'T)-70 Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-6, and Prinred 
by-V. j. F. Jesadason, L.P.T., Superintendent, * at The Bangalore Press, Bangalore-18, 





EFFECT OF MICRO-ADDITION OF MAGNESIUM ON SIDE-BAND 
FORMATION IN ALUMINIUM-ZINC ALLOYS 


K. G. SATYANARAYANA, R. P. WAHI and T. R. ANANTHARAMAN 
Department of Metallurgy, Institute of Technology, Banaras Hindu University, VaranasUS 

Abstract 

The effect of micro-addition of magnesium on the decomposition characteristics of an 
Al-30 at.% Zn ailoy has been investigated with the help of X-ray. diffraction and hardness 
measurements. The ternary alloy has been found to develop side bands after very long ageing 
at room temperature. The results have been explained on the basis of Cahn’s theory of 
spinodal decomposition. 


Introduction 

I T ihas been known for more than two decades 
that some solid solution alloys exhibit special 
X-ray diffraction effects in the early stages of 
their decomposition into two phase.s.^ The 
effect consists in the appearance of diffuse 
reflections, commonly known as ‘side bands’ 
on either side of the matrix Debyc-Scherrer 
reflections. Such alloys in fact have come to 
be known as ‘side-band alloys’.- Among the 
various models proposed to explain this 
phenomenon in terms of the structure of these 
alloys, the one proposed many years ago by 
Daniel and Lipson,^- suggesting a sinusoidal 
variation in composition of the alloy in three 
dimensions having a oharactoristic wavelength 
(X), has been supported by the recent theoreti¬ 
cal studies of Hillert,'^-! cahn and Hilliard^-'’ 
and Cahn.7-10 

According to Cahn’s theory of ‘spinodal 
transformation’, an alloy whose composition lies 
between the inflection or spinodal points of 
chemical free energy versus composition curve 
for the alloy system (i.e., points at which 
h^Fjh^CzzO) tends to decompose spontaneously 
into solute-depleted and solute-rich region^-, 
giving rise to a sinusoidal variation in its com ¬ 
position from the mean value. It has also been, 
shown by Cahn'^’^<> that because of the continuous 
variation in its. composition in space, the alloy isi 
elastically strained during this transformation. 
The elastic strain free energy associated with the 
alloy may then effectively stabilize it against any 
such composition variation until the driving force 
for the transformation is increased to balance, 
the same. In other words, a certain minimum 
degree of under-cooling below the spinodal 
point is necessary before the alloy can undergo 
the spinodal transformation. A review of 
T^cent experimental yrork on side-band alloys 


in the light of Cahn's theory has recently been 
made by Wahi and Anantharaman.-i-i 

Considerable interest has naturally been 
aroused in recent times in the study of this 
mode of transformation. Apart from the 
theoretical interest, there is the expectation 
that this type of transformation will result in 
a significant improvement in properties like 
hardness, strength, resistance to grain boun¬ 
dary corrosion and particle coarsening as well 
as in the development of the property of super¬ 
plasticity in such, alloys. 

Experimental work confirming the existence 
of a spinodal transformation in Al-Zn alloys 
has been conducted by a number of investi- 
gators.i-’^'" There has, however, been some 
discrepancy in the results. Rundman and 
Hilliard'^- have reported, on the basis of 
small-angle X-ray scattering measurements, a 
decomposition wavelength of 40 A in a 22 at.% 
Zn alloy transformed at 60° C. Wahi and 
Anantharaman^'^ could not, however, detect 
side bands in a similar alloy at any tempera¬ 
ture below 140° C.. Douglass and Barbee^^ have 
reported a wavelength of 100-300 A in alloys 
containing 15-40 at.% Zn on transformation 
at room temperature and 100° C. Nuttal and 
Nicholsoni^ have shown that such a transfor¬ 
mation occurs only in alloys of eutectoid com¬ 
position, i.e., 60 at.% Zn. 

The present investigations, which form part 
of a detailed programme of study on precipita¬ 
tion hardening in aluminium alloys are con¬ 
cerned with the influence of trace additions of 
magnesium (0*35 at.%) on the decomposition 
kinetics and side-band formation in an Al-30 
at.% Zn alloy. It is relevant to recall in this 
connection that magnesium has been known to 
have a remarkable influencei<5--i9 on the preci¬ 
pitation kinetics in Al-Zn alloys and that the 
strongest commercial aluminiuiri alloys are 
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based on the Al-Zn-Mg ternary system. An 
attempt is also made here to explain the 
absence of side bands in Debye-Scherrer 
patterns of high purity binary Al-Zn alloys 
transformed below 140° 

Experimental Procedure 

Alloy Preparation. —The binary and ternary 
alloys were prepared from super-purity 
aluminium (99*999 4-%) and high-purity 
B.D.H. zinc (99*99 4-%) and magnesium 
(99*99 4- %). Weighed quantities of aluminium 
were melted in a graphite crucible in an electric 
furnace. Required amounts of zinc or magne¬ 
sium and zinc wrapped separately in aluminium 
foils were added to liquid aluminium. Each 
alloy was kept molten for 15-20 mins, at 
750° C. for homogenization before pouring into 
cylindrical graphite moulds of 2 cm. inside dia. 
and 10 cm. length. The ingots were hot- 
forged to 0-5 cm. thick plates which were then 
homogenized and stress-relieved at 300° C. for 
3 days. For hardness measurements, samples 
of 2x1x 0*5 cm. were cut from the sheets. 
A strip was cut from the forged sheet of each 
alloy and rolled in several stages, with inter¬ 
mediate annealing at 300° C. to thin rods of 
2-3 mm. dia. These were finally hot-drawn to 
wires of 0*25 mm. dia. for X-ray diffraction 
work. A careful chemical analysis showed the 
alloys to be within ±0*2 at.% of the desired 
zinc content. No chemical analysis for 
magnesium content was done. However, since 
loss in weight of the alloy after casting was 
negligible, all the added magnesium was 
assumed to be present in the alloy. 

Heat Treatment and Hardness Measnrement. 
—The bulk specimens as well as the wire 
samples were solution-treated at 380° C. for 
one hour in an electric muffle furnace controlled 
to ± 2° C. and then quenched in water. Ageing 
treatment was carried out at room temperature 
(- 30° C.). 

Hardness values were determined on a 
Vickers Pyramid Hardness Testing Machine 
using a load of 5 kg., an average of 5 readings 
on each specimen constituting a single measure¬ 
ment. 

X-ray Diffraction Experiments .—^The wire 
samples were subjected to X-ray examination 
after the above-referred quenching and ageing 
treatments. An 11*4 cm. dia. Debye-Scherrer 
camera and nickel filtered CuK^ radiation from 
a Philips X-ray Generator were employed, with 
an average exposure time of li hr. at 35 kV 
and 15 mA. Some X-ray investigation was also 
carried out, in a Philips (PW 1051) Diffracto- 
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meter, on bulk specimens heat-treated to show 
side band effects. 

Experimental Results 

Figure 1 shows the room temperature- 
(-^ 30° C.) ageing curves of the binary alloy. 



FIG. 1. Room temperature ageing curves of A1-30 
at.% Zn and Al-30 at.% Zn + 0*35 at.% Mg alloys 
after quenching from SSO'^ C. 


viz., Al-30 at.% Zn alloy and the ternai'v 
alloy, viz., Al-30 at.% Zn alloy containing 
0*35 at.% Mg. The following important points 
are obvious : 

The Ternary Alloy. — (i) The hardness of the- 
ternary alloy increases rapidly from the as— 
quenched value of 150 VPN to a peak value- 
of 190 VPN in about 24 hours, (ii) A seconcT 
but much slower increase in hardness is: 
observed in the ternary alloy after 24 hours 
for a period of 15 days. (Hi) The hardness of 
the ternary alloy finally decreases slowly from, 
the second peak value of 205 VPN. 

The Binary Alloy. —The binary alloy, on the 
other hand, does not show any initial rapicT. 
increase in hardness. Instead, the hardness 
remains constant at as-quenched value of 17S 
VPN upto 18 hours and then falls continuously?" 
to a very low value of 105 VPN in 6 days. 

The X-ray diffraction patterns, taken at:* 
regular time intervals revealed the following 
features : 

The Ternary Alloy. — (i) Reflections corres¬ 
ponding to f.c.c. matrix only were present fox¬ 
ageing times upto 4 days, (ii) Some fairkf 
zinc reflections appeared after about 5 days 
and increased both in number and intensity 
over a period of several days of ageing. (iii> 
Very faint side bands appeared after about 30 
days of ageing and. continued to be present fox* 
about 120 days, Since the bands were vex-y 
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faint their photographic reproduction was not 
easy. A schematic representation of a typical 
Debye-Scherre pattern showing side bands is 
shown in Fig. 2. A diffractometric record of a 
bulk sample heat-treated to develop side bands 
is shown in Fig. 3. The thick curve shows 
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Fig. 2. A schematic representation of typical Debye 
Scherrer patterns : (a) with and (d) without side bands 

(-h 



Fig. 3. Superimposilion of diffractometric records from 
the bulk sample of the ternary alloy in the as-quenched 
(thin curve) and aged (thick curve) conditions. The 
positions of the side-band peaks are indicated by arrows. 

the (200) diffraction peak from the matrix with 
a broad, small peak (side band) on either side. 
The thin curve shows the position of the 
(200) peak before the appearance of side 
bands, i.e., for ageing periods of less than 30 
days. (iu) Matrix lattice parameter remained 
unchanged upto about 30 days after which it 
showed a gradual increase. 

The Binary Alloy ,— (i) Reflections corres¬ 
ponding to the f.c.c. zinc-rich matrix only were 
present for ageing times upto about 4-5 hours. 

(ii) A few faint zinc reflections appeared 
between 6-18 hours of ageing. 

(iii) Many intense zinc reflections made their 
appearance at time interval corresponding to 
the start of hardness fall in the corresponding 
hardness: curve (Fig. 1). 

(iu) No side bands were detected at any 
stage of ageing in the binary alloy. 


Discussion 

It has been shown by Cahn-’<-> that the 
strength of a spinodally decomposed alloy is 
proportional to the wavelength of the trans¬ 
forming structure. For each transformation 
temperature, there is a characteristic wavelength 
which decreases with increasing undercooling 
and solute concentration. Once the transfor¬ 
mation is complete, a process of competitive 
growth of the characteristic wavelength sets in 
to reduce the interfacial energy between the 
solute-rich and solute-depleted regions. This 
process is controlled by diffusion. In concen¬ 
trated Al-Zn alloys, quenched from a high tem¬ 
perature to room temperature, the diffusion 
coefficient has been showmi- to fall to the 
exiiremely low equilibrium value within 1-2 
mins, of quenching. In such a case, the 
growdh of the decomposition wavelength is 
expected to be negligible at room temperature. 
Hence the hardness, according to Cahn’s model, 
should remain constant. Further, because of 
the relatively fast diffusion rate of aluminium 
and zinc atoms in binary Al-Zn alloys and so 
a faster rate of spinodal transformation, the 
quenched alloy at room temperature may not 
have a single characteristic decomposition 
wavelength, but a spectrum of w^avelengths 
formed at various higher temperatures during 
quenching. The hardness of such an alloy 
would, therefore, be proportional to an average 
wavelength which will be larger than the 
wavelength characteristic of room temperature. 
The ageing curve of the binary alloy shown in 
Fig. 1 is in accordance with the above reasoning. 

The existence of a spinodal structure of 
extremely small wavelengths (40-100 A) is also 
lihe reason why side bands could not at all be 
detected by Wahi and Anantharaman^^ in the 
Debye-Scherrer patterns of an Al-30 at.% Zn 
alloy aged at and around room temperature. 
Sclute-rich and solute-depleted regions of the 
size of the orders of 20-50 A cannot be 
expected to give rise to significant diffraction 
effects in Debye-Scherrer patterns. 

The presence of an element like magnesium 
with a large binding energyisuo witk vacancies 
is expected to have the following effects on 
vacancy distribution and migration in the 
ternary alloy : 

(z) A large fraction of vacancies will be 
tied up with magnesium atoms in the form of 
Mg-Vac couples,with the result that the rate 
of spinodal decomposition, which depends on 
the diffusion of aluminium and zinc, will be 
slower. 
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(ii) Thi‘ fraction of oxcoss vacancies asso- 
ciateci with inajnic.siuin atoms will remain in 
solution fur a Iona' time in form of mobilu 
MaM'-Vac couplesJ'* Pix'scuice of such eouj>lt‘s, 
which are, however, miicli less mobile than 
.^ini'ie vacaticies, may be expected to cause a 
slow but steady and continuous growth of 
decomposition wavelt'ngth at room tcanperature. 

11 follows from the al.)ove argument that the 
ternary alloy will have a lower as-civumchetl 
hardness since only a negligible spinodal 
decomposition is likt'ly to tak(' ))laee in it 
(luring the i)rucess of (luenching. 'riu‘ a\‘eragt‘ 
deconijoosition wavadcairdh at room t(snperature 
immediately after ciueuching; will itien he 
iieaiX'r to that eiiaracUu-istic of room leini)era- 
ture and hence smaller as compaiaat to that in 
thti binary alloy. Ik‘caust‘ of tht' prestmci' of 
some' excess vacaiu'ies in tlu‘ form (if mobile 
Mag-Vac couples, tlu‘ dilTusion coellieicait of 
zinc aloms will, howevcu', nunain a little higlns’ 
Ilian the eciuililirium room temjieraiurc* value 
for a much longer tinns rcssulling in a eon- 
tinued competitive growth of tlu* wavelength. 
This lias beem conllrnuKl in tlie present work 
by the ajhiearance of side liUiuLs in the tcumar. 
alloy after 30 days of ageing at room tian- 
peralure. For the samt' reason, i.c., tlu' con¬ 
tinued growth of the decomposition wavel(‘n/dh 
ovt'r a lieriod of several day.s tlu* p(‘ak 
hardness of the ics'iiarv alloy is expt'eled to 
lie higher than that of the liinary alloy. 

One lioinl which is very iniert*siing, and for 
which we are unable to oirts’ projier expla¬ 
nation at present, is the inucli larger iiieulia- 
tion period for th(‘ pia'eipilaliun of zinc and. 
thereforcs much longi'r time oviu* which liard- 
ness remains constant at a higli valiu' in the^ 
ternary alloy than in llie binary alloy, 'rids 
appears to be associated with iiu* dinieulty in. 
the nucleation of zinc in the ternary alloy. 
Although, no definite nsason can lie g,iv(’n at 
jiresent for such a behaviour, it may lu' ndaUsl 
to a change in the e(|uilibriuni structure of tlu* 
alloy with the addition of magiu'siuin. Accord¬ 
ing to the ternary Al-Zn-Mg t‘(iuilibrium dia¬ 
gram,the present ternary alloy lies in the 


j iiasi* region iuivmg. tlu* n-suhtj solution, /.me 
and ItIg.Zn. in viiuiiibruun. Sueh a change in 
e(puhl>num .statr from a two-piia.’m to a tiirru- 
ph.-cu <Hiuihbrmm is expueted to change Iht* 
.solid solubility limit of zinc in aluminium. If 
tlu‘ limit IS extended to higher zinc contimt the 
ternary alltjy will be siiptn-saturated with 
n*' pect to zinc a,: (’ongiared to the binary alloy 
and tlu refore the kiiudics of zinc preeijntation 
in it will bi* .'iowtu'. 
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NATURE OF PALAEOCURRENTS IN THE CENTRAL PART OF 
THE VINDHYAN BASIN 

B. DAS •:= G. N. SAXENA/:^ S. S. ATWAL,-^ and S. U. KHAK^:^ 


Introduction 

pADAEOCURRENT analysis is one of the 
major tools for working out the process and 
direction of transport of sediments, orienta¬ 
tion of the basin of deposition, and the palaeo- 
gcographical history of the rock units. Until 
the work of Banerjee and Sen Gupta (1963) 
this tool was neglected in the study of the 
Vindhyan Group, although throughout its 5,000 
metres there is a variety of directional sedi¬ 
mentary structures. The present note is con- 
lined to the study of palaeocurrent systems 
deducted from cross-stratification measurements 
in the Seniri Series in Chattarpur District 
(M.P,), in the Kaimur Series around Gwalior, 
and in the Rewa Scries around Sagar and 
Jhansi-Sagar Road. 

Technique 

'Frough cross-bedding, with concave fore- 
sets, is tlie normal type : planar cross-bedding 
is not uncommon. A succession of co-sets 
occurs in each section. In each co-set an 
azimuthal measurement was made of the 
Diaximum foi'c-set dip, an allowance having 
been made for the regional dip. 

Compass-diagrams (Tanner, 1959) have 
been found to be more useful than the con¬ 
ventional rose-diagrams. The compass is 
divided into twelve sectors, each comprising an 
arc of 30 degrees. The mean of the number 
of measurements per sector and the standard 
deviation of the number of measurements per 
sector arc. calculated. If the measurements in 
any one sector' exceed the mean plus the stand¬ 
ard deviation, that sector is said to exhibit a 
major mode. Sectors whose measurements are 
below the mean less the standard deviation 
represent nodes. 

Palaeocurrent Patterns 

1. Semri Series .—The compass-diagram for 
25 cross-bedding directions measured in the 
Semri Scries exposed in the Chattarpur 
District (south of Bijawar) shows two modes, 
one north-west, one south-east (Fig. 1). These 
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two mutually opposed modes can possibly b-a 
attributed to the fluvial currents towards the 
sea and on-shore directed marine currents the 
fluvial currents being dominant. The strati¬ 
graphic and sedimentological studies necessary 
to prove this are lacking. Nevertheless, the 
geographical distribution of the Semri Series, 
coupled with the palaeocurrent pattern, point 
to a north-east south-west orientation of the 
shore-line in this region, vrith the land source 
lying to the north-west. Selley (1967) noted 
two mutually opposed modes related to fluvial 
and marine currents, perpendicular to the 
shore-line, in the Miocene rocks of Libya 

2. Kaimur Series.—56 cross-beddingdirec¬ 
tions were measured on outcrops of the Kaimur 
Series around Gwalior. The compass-diagrar.t 
(Fig. 2) shows a north-north-east and a wesi- 
south-west mode. Two minor modes in the 
east-south-east and the south-south-w'est are 
also noteworthy, and although these lie within 
one standard deviation of the mean, the 
occurrences in the adjacent sectors are rela¬ 
tively insignificant. This bi-modal pateocurrent 
pattern with secondary modes can possibly be 
related to the divergencies of the regional 
drainage ; a varying wind direction cannot be 
ruled out. As in the Semri Series, there are 
no other sedimentological studies to test this. 

3. Rewa Series .—^From 44 cross-bedding 
azimuths in the Rewa Series around the Jhansi- 
Sagar Road, a north-west and a south-west 
mode are found (Fig. 3). A secondary south¬ 
east mode is also present. 72 cross-bedding 
azimuths were also recorded in the same 
series around Sagar, and a compass-diagram of 
them (Fig. 4) shows two north-west modes 
and a south-west mode. The rose-diagram for 
the same 72 cross-bedding measurements 
(Fig. 5) (given here for comparison with the 
compass-diagram), gave an azimuthal mean of 
274 degrees. The significance of the mean in 
such a case is probably questionable. More¬ 
over, the inadequate sampling and grouping of 
the data of a thick rock unit may make inter¬ 
pretation difficult and obscure the real palaeo¬ 
current pattern. The palseocurrent pattern 
around Sagar might be attributed to a pro- 
delta platform or a meandering stream system, 
and the Jhansi-Sagar Road pattern to a strongly 
meandering river, but the sedunentological 
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Effect of Micro-Addition of Magnesium in Al-Zn Alloys 


[ Current 
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(ii) The fraction of excess vacancies asso¬ 
ciated with magnesium atoms will remain In 
solution for a long time in the form of mobile 
Mag-Vac couples.^^ Presence of such couples, 
which are, however, much less mobile than, 
single vacancies, may be expected to cause a 
slow but steady and continuous growth of 
decomposition wavelength at room temperature. 

It follows from the above argument that the 
ternary alloy will have a lower as-quenched 
hardness since only a negligible spinodal 
decomposition is likely to take place in it 
during the process of quenching. The average 
decomposition wavelength at room temperature 
immediately after quenching will then be 
nearer to that characteristic of room tempera¬ 
ture and hence smaller as compared to that in 
the binary alloy. Because of the presence of 
some excess vacancies in the form of mobile 
Mag-Vac couples, the diffusion coefficient of 
zinc adorns will, however, remain a little higher 
than the equilibrium room temperature value 
for a much longer time, resulting in a con¬ 
tinued competitive growth of the wavelength. 
This has been confirmed in the present work 
by the appearance of side bands in the ternary 
alloy after 30 days of ageing at room tem¬ 
perature. For the same reason, i.e., the con¬ 
tinued growth of the decomposition wavelength 
over a period of several days the peak 
hardness of the ternary alloy is expected to 
be higher than that of the binary alloy. 

One point which is very interesting and for 
which we are unable to offer proper expla¬ 
nation at present, is the much larger incuba¬ 
tion period for the precipitation of zinc and, 
therefore, much longer time over which hard¬ 
ness remains constant at a high value in the 
ternary alloy than in the binary alloy. This 
appears to be associated with the difficulty in 
the nucleation of zinc in the ternary alloy. 
Although no definite reason can be given at 
present for such a behaviour, it may be related 
to a change in the equilibrium structure of the 
alloy with the addition of magnesium. Accord¬ 
ing to the ternary Al-Zn-Mg equilibrium dia¬ 
gram,the present ternary alloy lies in the 


phase region having the a-solid solution, zinc 
and MgZn- in equilibrium. Such a change in 
equilibrium," state from a two-phase to a three- 
phase equilibrium is expected to change the 
solid solubility limit of zinc in aluminium. If 
the limit is extended to higher zinc content the 
ternary alloy will be less supersaturated with 
respect to zinc as compared to the binary alloy 
and therefore the kinetics of zinc precipitation 
in it will be slower. 
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NATURE OF PALAEOCURRENTS IN THE CENTRAL PART OF 
THE VINDHYAN BASIN 

B. DASr-= G. N. SAXENA,- S. S. ATWAL/^-‘= and S. U. KHAN^^^ 


Introduction 

ALAEOCURRENT analysis is one of the 
major tools for working out the process and 
direction of transport of sediments, orienta¬ 
tion of the basin of deposition, and the palaeo- 
geographical history of the rock units. Until 
the work of Banerjee and Sen Gupta (1963) 
this tool was neglected in the study of the 
Vindhyan Group, although throughout its 5,000 
metres there is a variety of directional sedi¬ 
mentary structures. The present note is con¬ 
fined to the study of palceocurrent systems 
deducted from cross-stratification measurements 
in the Semri Series in Chattarpur District 
(M.P.), in the Kaimur Series around Gwalior, 
and in the Rewa Series around Sagar and 
Jhansi-Sagar Road. 

Technique 

Trough cross-bedding, with concave fore¬ 
sets, is the normal type : planar cross-bedding 
is not uncommon. A succession of co-sets 
occurs in each section. In each co-set an. 
azimuthal measurement was made of the 
maximum fore-set dip, an allowance having 
been made for the regional dip. 

Compass-diagrams (Tannei', 1959) have 
been found to be more useful than the con¬ 
ventional rose-diagrams. The compass is 
divided into twelve sectors, each comprising an 
arc of 30 degrees. The mean of the number 
of measurements per sector and the standard 
deviation of the number of measurements per 
sector are calculated. If the measurements in 
any one sector’ exceed the mean plus the stand¬ 
ard deviation, that sector is said to exhibit a 
major mode. Sectors whose measurements are 
below the mean less the standard deviation 
represent nodes. 

Palaeocurrent Patterns 

1. Semri Series .—The compass-diagram for 
25 cross-bedding directions measured in the 
Semri Series exposed in the Chattarpur 
District (south of Bijawar) shows two modes, 
one north-west, one south-east (Fig. 1). These 
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two mutually opposed modes can possibly be 
attributed to the fluvial currents towards the 
sea and on-shore directed marine currents, the 
fluvial currents being dominant. The strati¬ 
graphic and sedimentological studies necessary 
to prove this are lacking. Nevertheless, the 
geographical distribution of the Semri Series, 
coupled with the palaeocurrent pattern, point 
to a north-east south-west orientation of the 
shore-line in this region, with the land source 
lying to the north-west. Selley (1967) noted 
two mutually opposed modes related to fluvial 
and marine currents, perpendicular to the 
shore-line, in the Miocene rocks of Libya, 

2. Kaimur Series .—56 cross-bedding direc¬ 

tions were measured on outcrops of the Kaimur 
Series around Gwalior. The compass-diagram 
(Fig. 2) shows a north-north-east and a west- 
south-west mode. Two minor modes in the 
east-south-east and the south-south-west are 
also noteworthy, and although these lie within 
one standard deviation of the mean, the 

occurrences in the adjacent sectors are rela¬ 
tively insignificant. This bi-modal palseocurrent 
pattern with secondary modes can possibly be 
related to the divergencies of the regional 
drainage ; a varying wind direction cannot be 
ruled out. As in the Semri Series, there are 
no other sedimentological studies to test this. 

3. Rewa Series .—From 44 cross-bedding 

azimuths in the Rewa Series around the Jhansi- 
Sagar Road, a north-west and a south-west 
mode are found (Fig. 3). A secondary south¬ 
east mode is also present. 72 cross-bedding 

azimuths were also recorded in the same 
series around Sagar, and a compass-diagram of 
them (Fig. 4) shows two north-west modes 
and a south-west mode. The rose-diagram, for 
the same 72 cross-bedding measurements 

(Fig. 5) (given here for comparison with the 
compass-diagram), garve an azimuthal mean of 
274 degrees. The significance of the mean in 
such a case is probably questipnable. More¬ 
over, the inadequate sampling and grouping of 
the data of a thick rock unit may make inter¬ 
pretation difficult and obscure the real palseo-. 
current pattern. The palseocurrent pattern 
around Sagar might be attributed to a pro¬ 
delta platform or a meandering stream system, 
and the Jhansi-Sagar Road pattern to a strongly 
meandering river, but the sedimentological 
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studies to substantiate this view are lacking. Acknowledgements 
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FIGS. 1-5. Compass-diagrams presenting number of measurements per 30^ sector. Modes shown by 
shaded sectors. Sectors within one standard deviation of the mean are stippled and.sectors below the difference 
of mean and standard deviation are left blank. Fig. 1, Compass-diagram for Semri Series in Chattarpur District 
Fig. 2. Compass-diagram for Kaimur Series around Gwalior. Fig. 3. Compass-diagram for Rewa Series around 
Jhansi-Sagar Road. Fig. 4. Comp ass-diagram for Rewa Series around Sugar. Fig. 5. Rose-diagram for Rewa 
Series around Sagar. 


On the basis of the data presented in this 
note and an analysis of the data of Mishra 
(1967) on the. south-western part'of the basin, 
and of Jafar et al. (1966) for Fatehpur Sikri 
(Agra), it is evident that the provenance 
shifted, from the north-west during Semri 
deposition towards an east to south-west range 
of’ directions during the Upper Vindhyan, 
although the data are still not sufficient to be 
certain. If true, the orientation and the posi¬ 
tion of the basin must also, have changed. 
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Experiment I 
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hiicniiioii between GA at a Constant Con^ 
etwtration and lAA at Different Concentra- 
l ions 

Met had,^^--A av.i of 9 solutions containing a 
roualanl c o n c e n t r a t i o n of GA and 
dimM'iail diluliony of lAA (10^ 10-, lO^, lOO, 
it) 11) '% lu ^ 10 ^ and 10“''" ppm) was pre¬ 
paid, M’.lio coucoiitralion of GA used was the 
opliimun ooncouiration foi' the growth of the 
to.ri plants, d'lius, it has been found in a pre¬ 
liminary t’X})criment that the optimum con- 
rent rat ion of GA for the growth of Ricinus 
hyporotyl s(‘i*iions was 10 ppm, while it was 
I ppm in the casc3 of soybean hypocotyl seg- 
imsit::. With regard to the optimum concen¬ 
tration of CIA for the root growth, it was found 
to i)t‘ 10 ‘ Pl)in in the case of Ricinus and 
in » pjim for soybean. 

A control set of lAA at the same concentra¬ 
tion:;. just mentioned above, was also prepared 
in the al).'*.('lua^ of GA. 

'rin* activities of the different solutions of 
thi' 2 .sets, in llie iiresencc and absence of GA, 
wen* n:>sayed using hypocotyl and radicle sec¬ 
tion.- of Hielnas and soybean seedlings. At the 
:;;imo tmu‘, (‘onirol dishes of distilled water' 
wero al::o hioas.sayed. 

'rhr g.rowth of hypocotyl and radicle sections, 
(-■vpri'.'i.'t'd as pi'rct'nlagc of the control, wasi 
plotti’d again::!, the concentration of lAA. The 
n-sult:: live shown, in Fig. 1 for Ricinus and in 
I'hg.. for st>yV)ean. 

lU’suUs. Wlien TAA was used, alone, its 
rolalividy hig’h concentrations inhibited the 
:.lraig..hl ' g.rowth of the hypocotyl and radicle 
:,,‘clions of tlu‘ two plants under investigation. 
Hy furihm' dilutions of lAA, the growth of the 
h.nHirotyl and radicle sections was. gradually 
.‘.UmulalVd, reachi‘cl a maximum value at an 
oplinuim conc(‘ntralion and then decreased at 
lower diliiiion.s of TAA (see Figs. 1 and 2). 
'rh<* cMdiminn concentration of lAA for the 
growth of Ricinus hypocotyls was 1 ppm while 
it wa.s 10 ^ ppm for soybean hypocotyls. With 
n*g'ird to the' optimum concentration of lAA 
for the radicle growth, it was found to be 
If) ppm and 10“‘^ PPm for Ricinus and soybean 

respectively, 
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studies to substantiate this view are lacking. 
A poly-modal palaeocurrent pattern in the 
Pocono formation of Pennsylvania was noted 
by Pelletier (1958) and he attributed it to the 
divergencies of the stream system. 


t Current 
Science 
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FIGS. 1-5. Compass-diagrams presenting number of measurements per 30® sector. Modes shown by 
shaded sectors. Sectors within one standard deviation of the mean are stippled and sectors below the difference 
of mean and standard deviation are left blank. Fig. 1. Compass-diagram for Semri Series in Chattarpur District 
Fig. 2. Compass-diagram for Kaimur Series around Gwalior. Fig. 3. Compass-diagram for Rewa Series around 
Jhansi-Sagar Road. Fig. 4. Compass-diagram for Rewa Series around Sugar. Fig. 5. Rose-diagram for Rewa 
Series around Sagar. 


On the basis of the data presented in this 
note and an analysis of the data of Mishra 
(1967) on the. south-western part'of the basin, 
and of Jafar et al (1966) for Fatehpur Sikri 
(Agra), it is evident that the provenance 
shifted, from the north-west during Semri 
deposition towards an east to south-west range 
of’ directions during the Upper Vindhyan, 
although the data are still not sufficient to be 
certain. If true, the orientation and the posi¬ 
tion of the basin must also, have changed. 
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H. A. FODA, M. K YOUNIS and A. S. El-GOBASHY 
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Introduction 


Experiment I 


G IBBERELLINS are now considered to 
represent a group of plant hormones with 
i],n action clearly distinguished from that of 
auxins. Treatment of a variety of plants with 
gibberelUc acid (GA) was found to increase 
the shoot growth and the relation was directly 
proportional to the dose of applied GA (see 
Auckis, 19()3 ; Singh, 1967; Devlin, 1966). 

Recently, El-Gobaishy (1969) found that GA 
Ireatvncnt significantly increased stem height, 
number of leaves, fresh and dry weight of 
slioots or soybean and Ricinus communis. The 
increase in shoot length of GA-treated plants 
was accompanied with a decrease in stem 
thickness and number of branches. In the 
case of soybean, an inhibition of root growth 
was observed in GA-treated seedlings. 

The same author also found that stem apices 
of GA-trcatcd soybean or Ricinus plants had 
more extractable endogenous auxins than those 
of the untreated plants, specially at the early 
stages of plant development. The activity 
loved of such auxins was found to be propor¬ 
tional to the concentration of the applied GA. 

'file following experiments were carried out 
to show if there is any interaction between 
GA and indole acetic acid (lAA), using the 
hypocotyls and radicles of soybean and Ricinus 
r(r))imunis. 

Materials 


Th(’ test objects used in the present work 
were the hypocotyls and radicles of soybean 
and Ricbms coni,munis. The seeds of the two 
plants were kindly provided by the Ministry 
of Agriculture of U.A.R. 


Seeds of Ricinus and soybean were germi- 
latcd on moistened cotton wool in large petri 
lishes in a dark room at about 30° C. Sections 
■rom uniform hypocotyls and radicles were 
excised from Ricinus seedlings when they we 
5 days old and from soybean seedlings when 
they were 4 days old. The sections were 
excised from the upper menstematic part o 
the' hypocotyls and from the menstematic 
7 ,c>nes of radicles next to the root tips. 


Interation between GA at a Constant Con¬ 
centration and lAA at Different Concentra-^^ 
tions 


Method .—A set of 9 solutions containing a 
constant concentration of GA and 
different dilutions of lAA (10^, 10-, 10^ 10', 
10~\ 10~^, lO"^, 10"'^ and 10"° ppm] was pre¬ 
pared. The concentration of GA used was the 
optimum concentration for the growth of the 
test plants. Thus, it has been found in a pre¬ 
liminary experiment that the optimum con¬ 
centration of GA for the growth of Ricinus 
hypocotyl sections was 10 ppm, w-hile it was 
1 ppm in the case of soybean hjpiocotyl seg¬ 
ments. With regard to the optimum concen¬ 
tration of GA for the root growth, it vras found 
to be 10"^ ppm in the case of Ricinus and 
10"'"^ PPiLL for soybean. 

A control set of lAA at the same concentra¬ 
tions, just mentioned above, was also prepared 
in the absence of GA. 

The activities of the different solutions of 
the 2 sets, in the presence and absence of GA, 
were assayed using hypocotyl and radicle sec¬ 
tions of Ricinus and soybean seedlings. At the 
same time, control dishes of distilled water 
were also bioassayed. 

The growth of hypocotyl and radicle sections, 
expressed as percentage of the control, vras 
plotted against the concentration of^ LAA. The 
results are shown in Fig. 1 for Ricinus and in 


Fig. 2 for soybean. 

Results,— When lAA was used alone, its 
relatively high concentrations inhibited the 
straight growth of the hypocotyl and radicle 
sections of the two plants under investigation. 
By further dilutions of lAA, the growth of the 
hypocotyl and radicle sections was graduaHy 
stimulated, reached a maximum value at an 
optimum concentration and then decreased at 
lower dilutions of lAA (see Figs. 1 and 2). 
The optimum concentration of lAA for the 
growth of Ricinus hypocotyls was 1 ppm 
it was '10-1 ppm for soybean hypocotyls. With 
regard to the optimum concentration of 
for the radicle growth, it was found to be 
10-^ ppm and lO'^ ppm for Ricinus and soybean 

respectively, 
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When the optimum concentration of GA was 
added to the different dilutions of lAA, the 
growth of the hypocotyl and radicle sections 
of Ricinus and soybean was markedly increased 
as compared with the effect of lAA alone. The 
magnitude of such synergistic action of GA 
and lAA was more pronounced for the growth, 
of hypocotyls than for that of radicles of the 
two plants (Figs. 1 and 2)* 



RELATIVE CONCENTRATION OF IAA(ppm) 

fig. 1 

Experiment II 

Interaction between GA at Different Coucen- 
trations and lAA at a Constant Concentration 
Method. —A set of & petri dishes containing 
a constant concentration of lAA and different 
dilutions of GA (10^, 10^, 10\ IQO, IQ-i, 10-2, 
10"'^, lO"-^ and 10-» ppm) was prepared. The 
(concentration of lAA used, was the optimum 
concentration for the growth of the plant 
material as found in experiment I. The opti¬ 
mum concentrations of lAA for the growth of 
hypocotyl sections was 1 ppm in the case of 
Ricinus and 10“^ ppm in the case of soybean. 


Acid and Indole Acetic Acid [^iJnce 

For the radicle growth of Ricinus and soybean 
the optimum concentrations of lAA were 10“^^ 
ppm and lO-^ ppm respectively (see Figs. 1 
and 2). 


___ lAA+GA 



RELATIVE CONCENTRATION OF lAA (ppm) 

FIG. 2 


Another set of 9 dishes containing the above- 
mentioned concentrations of GA, in the^ 
absence of lAA, was also prepared. 

The activities of the different solutions of the 
two sets, in the presence and absence of lAA, 
were assayed by hypocotyl and radicle sections 
of the 2 plants under investigation. Control 
dishes of distilled water were also bioassayed. 
The results are expressed graphically in Fig. 3 
for Ricinus and in Fig. 4 for soybean. 

Results. —The growth of the hypocotyl and 
radicle sections of Ricinus and soybean was 
inhibited by the relatively high concentrations 
of GA (Figs. 3 and 4). At lower concentra¬ 
tions, GA stimulated the growth of the plant 
sections. The optimum concentration of GA 
for the growth of the hypocotyl sections was 
shown to be 10 ppm and 1 ppm for Ricinus 
and soybean respectively. For the radicle 
growth, the optimum concentrations of GA 
were foimd to be 10‘4 ppm in the case of Ricinus 
and 10"^ ppm for soybean. 
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BlglNU? . —~ ga+iaa 


Ga Alone 



fig. 3 


SOYBEAN 


Ga + lAA 
GA alone 




oI_____uj_^_.... . .. 

■' to‘ kT^ »’ It? »' 10^ K? 

RELATIVE CONCENTRATION OF OA (PPm) 


riG. 4 


When the optimum concentration of lAA was 
added to the different dilutions of GA they 
showed a synergistic action on the growth of 
the^ hypocotyl and radicle sections of both 
Ricinus and soybean (Figs. 3 and 4). 

Discussion 

The possibility that gibbereUin acts by 
protecting or stimulating native or exogenous 
auxins has been raised by a number of workers 
(Paleg, 1965 ; El-Gobashy, 1969). 

In the present investigation, a synergistic 
action is found between GA and lAA. Such 
synergism was more evident in case of hypo¬ 
cotyl growth of Ricinus and soybean than in 
case of their radicle growth. In support of 
this observation Brian and Hemming (1961) 
reported that synergism could be demonstrated 
not only between GA and lAA but also bet¬ 
ween GA and certain synthetic auxins. 

A very tempting explanation of GA and lAA 
synergism is that GA directly or indirectly 
inhibits metabolic destruction of lAA. Another 
^satisfactory explanation is that gibbereUin 
may stimulate some steps in the biosynthetic 
pathways of auxins (Paleg, 1965). Supporting 
this view, Kuraishi and Muir (1964) and Muir 
(1964) have found that treatment of tomato 
ovaries or dwarf pea apices yields preparations 
that were able to convert tryptophan to auxin 
at a greater rate than preparations from un¬ 
treated plants. 

Summary 

A possible interaction between gibberellic 
acid (GA) and indole acetic acid (lAA) was 
investigated using the hypocotyls and radicles 
of soybean and Ricinus communis as test 
objects. There was a marked synergistic 
action between GA and lAA. Such synergism 
was much more evident in case of hypocotyl 
growth than in case of radicle growth. 
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ROTATIONAL ANALYSIS OF 
SYSTEM OF All 

The emission spectrum of aluminium mono- 
iodide was reported by Miescher (1935 and 
1936) ^'2 to consist of two discrete band systems, 
in the regions 3450 — 2 3050 and ^ 4750 
^4330. The ultraviolet system consisting of a 
single progression of diffuse bands was attri¬ 
buted to a in-Xi2 transition From a study of 
vibrational analysis!, the bands in the visible 
region were assigned to two subsystems aris¬ 
ing from transitions of the All 

molecule. However, the transitions were not so 
far confirmed from a detailed study of the 
rotational analysis. 

We have recently reinvestigated the emission 
spectrum of All in the visible region in a high 
frequency discharge from a 1/2 K.W. oscillator. 
Spectra are photographed in the second order 
of a 21 ft. concave grating spectrograph at a 
dispersion of 0*625 A/mm. The (0,0) and 
(0,1) bands of the first subsystem (^n^-XiS), 
and the (0,0) band of the second sub¬ 
system (sn^-XiS), are well resolved 
and found suitable for a study of the 
rotational analysis. The rotational struc¬ 
ture of the bands of the first subsystem 
revealed the expected two branches P and R, 
while the (0, 0) band of the second subsystem 
showed an intense Q branch in addition to P 
and R branches. The J numbering in the P 
and R branches is determined by a comparison 
of the observed Ao F'(J) values for the com¬ 
mon upper v' = 0 level. The rotational con¬ 
stants of the upper and lower states, are deter¬ 
mined from a detailed study of the rotational 
analysis. From a knowledge of Bq" and Df," 
constants of the first subsystem, the rotational 
analysis of the (0,0) band of the second sub¬ 
system is carried out. The rotational constants 
of the various levels of 3ir^ and X^S states' 
of the All molecule as determined from the 
analysis are summarised in Table I. 

Table I 

Rotational constants of the various levels of 
3n^ and Xii; states of All 


Stale 

Bo 

in 

cm.“^ 

in 

cn3.~^ 

Do 

xl0"7 

cm."^ 

?'o 

X l(j“® 
cm. 

lo 

gm. cm.“ 

u .. 

, 0*1236 


0-44 

2*476 

226*4 


0*1235 

• • 

0 *Oi 

2*477 

226*6" 

X^S .. 

0*1183 

0*117« 

0*89 

2*530 

236*6 


Spectroscopy Lab., A. Lakshminarayana. 
Department of Physics, P. B. V. Haranath. 
Andhra University, 

Waltair (A.P.), January 23, 1970. 


1. Miescher, E., Helv. Fhys, Acta^ 1935 , 8, 279. 

2. —, Ibid., 1936, 9, 693. 


FLUORESCENCE SPECTRUM OF 
p-DIFLUOROBENZENE MOLECULE 

Para-difluorobenzene molecule has been, studied, 
spectroscopically by a number of workers in 
infrared, Ramani - and electronic absorption.s-^: 
The solution spectrum in liquid is available 
from American Petroleum Institute Research 
Project 44. A high resolution study of some of 
the vapour absorption bands has recently been 
carried out by Thakur.^ 

The U.V. absorption bands in the vapour 
state are quite sharp and large in number. On 
the other hand, the emission bands are not 
reported in literature, the reason being the rapid 
dissociation of these organic molecules after 
electronic excitation. It is found that the chemi¬ 
cal stability of p-difiuorobenzene is more 
and hence, there seems to be less chance of its 
decomposition in electrical discharge ; but the 
possibility of impurity bands may not be rnled 
out completely. To overcome these difficulties, 
photon excitation, which is more controlled, 
was considered suitable to record the emission 
bands. This sort of study yields useful infor¬ 
mation regarding the ground state and the 
transition probability in the electronic transi¬ 
tion. 

The (0,0) band of the molecule lies at 
2713*4 A and is of maximum intensity as re¬ 
ported from absorption study. This band' was 
excited by the radiation of 2712*4 A atomic 
line of Fe generated in spark between iron elec¬ 
trodes. Besides this, the other fundamental 
vibrations in the excited state are also excited 
by corresponding atomic lines of iron spark 
(shown in Table I). The experimental set-up 
Table I 

Wavelengths of exciting Wavelength of strong 

lines (in A) absorption band (in A) 


2712*4 

2713*4 

2707*5 

2708*2 

2686*4 

2686*4 

2654*3 

2654*4 

2598*4 

2598*2 
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Table II 

Cojnparison of observed fundamental vibrations 

Raman U.V. absorption Fluorescence 

cm.""* cmr*- cm.~^ Symmetry of vlbrat 


240 


257 

(4-) 

252 

(vs) 


451 

(m) 

452 

(9) 

454 

(vs) 


840 

(vs) 

840 

(4) 

840 

(msj 


S59 

(vs) 

865 

(10) 

865 

(vs) 


1245 

(vs) 

1261 

(7) 

1261 

(vw) 

(C F) stretching 

3080 

(vs) 


•• 

3074 

(m) 

(C—Hj stretching 



= in plane; 

m = medium; 

VS = very strong ; 

vw = very weak. 


was basically the same as reported by Bass 
and Spoiicr<> but with certain modihcations. The 
observation window was set perpendicular to 
the exciting radiation with maximum precau¬ 
tions to avoid extra light. Under this arrange¬ 
ment, the fluorescence cell was kept at room 
temperature and the resulting emission was 
photographed on a Medium Quartz Spectro- 
grai)h with slit width of 50 on a Kodak II 0 
plate. Since fluorescence yield was poor, it took 
about GO hours to record the bands. This res¬ 
tricted us to use larger dispersion in this 
experiment. 

The spectrum shows sharp and red degraded 
bands, free from any impurity spectrum. About 
70 bands were measured against Cu lines as 
standard and were analysed in terms of six 
ground state and two excited state frequencies. 
The salient features of analysis are given here. 

Tihakur"» has shown that the = sym¬ 
metry of the molecule is unchanged in the ex¬ 
cited* slate. The electronic transition is 
'A^, in the present case and is allowed. It is 
found that the totally symmetric vibrations 
805 cm. ’ is quite strong and is. suggested to 
be ring breathing. The C-F stretching mode is 
the next strong vibration. On the other hand, 
C-H and C-F non-planar modes are weak. A 
.similar situation is observed for C-C out of 
plane vibration. All the fundamentals with 
their respective Raman lines are collectively 
given in Table II. 

It has. been observed that the fluorescence 
yield is large in para-compound, whereas simi¬ 
lar experiment has failed to give positive result 
in ortho- and meta^compounds. A large transi¬ 
tion moment in, para-compound has been: 

explained by Sklar.*^ ^ 

The authors thank Prof. N. L. Singh and 
Dr. D K.. Rai for their kind interest in the 
work. One of thexn (J.V. S.) is also grateful 
to the CSIR (New Delhi) for financial help. 


Dept, of Spectroscopy, (Missj Jaya V. Shukla. 
Faculty of Science, M. M. Rai. 

Banaras Hindu Univ., K. N. Upadhya. 
Varanasi- 5 , India, January 6 , 1970 . 
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5. Thakur, S. N., Ph.D. Thesis^ B.H.U., 1969. 

6. Bass, A. M. and Spojier, H., /. Opt. Sqc, America^ 

1950, 40, 389. 

7. Sklar, A. L., J, Chem, P/iys,, 1942, 10, 135. 


FRANCK-CONDON FACTORS AND 
r-CENTROIDS FOR THE b-X SYSTEM OF 
SO MOLECULE 

Franck-Condon factors for the different bands 
arising from the B transition of SO 

have been reported earlier.^ In the present note 
Franck-Condon factors and r-centroids are 
reported for the b ^-"“band system of 

the SO molecule. 

The approximate analytical method proposed 
by Fraser and Jarmain- has been applied for 
the computation of the Franck-Condon factors. 

Since for this system i — 6%, the -shift 

I a 

correction^ has been applied to improve the 
results. The r-centroids have been calculated 
by quadratic equation as well as graphical 
methods suggested by Nicholls and Jarmain.^ 
The results are given in Table I. The basic 
molecular constants have been taken from the 
work of Colin.5 The Franck-Condon factors 
calculated are in good agreement with the 
visual intensities, of the bands observed. The 
r-centroids are found to increase with increase 
in corresponding wavelength as r^^ > r^o- 
The authors are thankful to Prof. D. Sharma 
and Dr. R. C. Maheshwari for their keen 
interest in the work. 
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Table I 

0 I 


('0 

0*940 

(■■•) 

OdUO 

(.-•) 

li-inej 

i-A 

O-OOSI 

U’) 

0*937 

(/■) 

0-U02 

t ' 1 

n -002 

(yt 

o-ouo 

('■) 

1*497 

(.•) 

I *(dr> 

l. ) 

1-HlO 

{. 1 

1-9 75 

00 

1-49(5 

(.■■■) 

i*(»:i2 

( d ( 

I • 742 

(•) 

1 -8:m 

('■) 

0649*08 

(.) 

107(18*00 

{e) 


l.d 


(^0 

0*0r)8 

(.,) 

0-825 

(-.) 

n-112 

t-d 

0-005 


0*002 

ta 

0*815 

i ) 

.. 

it’) 

.. 

(4 


(.) 

I *508 

hi 

1 • 054 

{. 1 

1 -806 

(^) 


{./) 

1*510 

(a) 

1-030 

(.;•) 

l-'MO 

(0 

*• 

(.) 

0025*13 

(.') 


1.- 1 


(«) 

0*002 

(■') 

0*111 

(.d 

0-71.. 

(at 

0* 102 

(td 

0*003 

U') 

0-111 

(/O 

0*700 

• /' t 


(0 

« « 

(.) 

1*320 

(.1 

l*al0 

(, ! 

I ■0..0 


• • 

(j) 

1*358 

id) 

1*522 

(a) 

1 - 04 s 

(^) 

•* 

(.) 

•• 

(d) 

9707-40 

b) 


on 

0*000 

(.') 

0*006 

(‘•') 

0-158 

(.‘t 

0-307 

(0 

0*000 

(/') 


it’) 


(S i 

0*287 



(^) 

,. 

U) 

I 358 

(. ) 

1 -529 

id) 


(-/) 

• • 

(d) 

1*372 

(./) 

i -532 


(fj) K.C.—factors without/*,, shift> (/'} K C facl''rs with r, shilt, {<•) / t hv .juatiiAtn juf th M 

(0I) ;'--ceiUrokls by }i;rapliiciil method, (*') \v.ivck-iu»th (A). 
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THE CRYSTAL STRUCTURE OF 
MESACONIC ACID, 

As part of a programme for studying the cry^inl 
structures of simple molecules which fonri 
hydrogen bonds, wc have now established the 
crystal and molecular structure of mesaconic 
acid, with stereochemical formula 

{See. sketch) using X-ray difiraction data. 

X-Ray Crystallographic Data ,—The crystals 
obtained from a solution in alcohol are platy in 
habit with frequent twinning with the (010) 
face as the pronounced platy face. They are 
monoclinic with a = 7*43 A, 5 = 11*79 A, 
c=7'00A, /) = 100^. The number of mole¬ 
cules in the unit cell Z = 4 with 
— 1'486 gm./ml. The space group i.s 
uniquely cstabli.shecl as P2j/c from the sy.sto- 


inalic ab.'U'iicr of ion*, ob: rrvrd In/ 

absoiil wh<‘n I ^ V. n and <d.o alt'rnt 
k ■' 2//, Coniplrtr /.ona{ arid flut r thnimMonnl 
data liav<‘ b(*ou folb etod tiMnp. Woir .'.rului g 
photography (normal aiui r(|ui“inriinalion) 



TUv Crysitn Stnivture Paltrirant pro- 
ji'ction.s eomiiinod with trtid ami m ror 
methods have unruvoUett tho strurturo. th. 
view of the .struetun* looking down tijc [(Hdj 
axis iH'ing .shown in Ftg, p ta tht* 
crystal lh(‘ moleeuk-: are aligned parallel to 
the 11001 axis and hirm (’Xteu-iVi* ehams t>y 
the process of dimeri/.iUion along tin* ehiun 
direction with hydrogen bonds of 2'5BA and 
2*03 A. Apart from these s.hort hydrciga*n 
bonds, other distances of contact are van <ier« 
Wivals di.slance.s (3 A and above), 
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Fig. 1. The /tko Fourier projection of mesacoric acid. 

Deparlmont; of Physics, M. P. Gupta. 

University of Ranchi, S. M. Prasad. 

Kanchi-S, January 15, 1970. B. N. Sahu. 

A CONVENIENT METHOD FOR 
THE SYNTHESIS OF 
DI-a-NAPHTHYLOXYMETHANE 

In connection with the synthesis of 11-oxa- 
desaxyequilenin, wc wanted a-naphthyloxy- 
methyl bromide (I) as the starting material. H. »T. 
Barber and his co-workers^ have reported the 
synthesis of a-naphthyloxymethyl chloride in 
62 9^. yield from a reaction between PClr, and 
the sodium salt of a-naphthyloxymethanesul- 
phonic acid, the preparation of which involves 
the diflicultly available sodium chloromethane- 
sulphonate. With a view to evolving out a 
much simpler route for the preparation of the 
desired bromide (I), the dry so,dium-a-naph- 
thoate was treated with methylene bromide in 
refluxing acetone. This reaction, however, 
yielded instead of the expected bromide (I), a 
colourless crystalline solid, m.p. 88% in 60% 
yield. This solid was characterised as the 
hitherto unknown di-a-naphthyloxymethane 
(II) based on the following evidence : 

Compound (H) was isolated from the 
neutral ethereal layer. The ultraviolet 
aibsorption spectrum showed absorption maxima 


•corresponding to a-naphthyl methyl eth*r 
moiety.- The IR spectrum in CC% showed no 
absorption due to phenolic OH but indicated 
the bands at 1506, 1572, 1380 cm.-^ characteristic 
of the naphthalenic double bonds-J and also at 
1258 and 1072 cm.'i characteristic of aralkyl 
ether linkage. The NMR spectrum (in CDCl,^) 
indicated a singlet of 2 proton intensity at 
4-07 r (characteristic of -O-CHo-O- protons) 
•and a complex multiplet of 14 proton intensity’ 
between l-87-2-75 r (a pattern characteristic of 
naphthalenic nucleus) ^ 

The correct elemental composition obtained 
for this compound (II) coupled with the 
aforesaid spectral data were in agreement 
with the assigned structure, viz., di-a-naph- 
thylO'xymethane for this compound (II). 


All attempts to convert the symmetrical 
ether (II) into the desired bromide (I) by treat¬ 
ment with calculated quantity of HBr m 
glacial acetic acid or with HBr-BFg etherate 
have failed. 

Experimental .— (Melting point reported 
herein is uncorrected. The ultraviolet spec¬ 
trum was determined in cyclohexane using 

Beckmann-DK2-UV-Spectrograph and the IR 

Spectrum was recorded using Beckmann IR-8. 
The NMR Spectrum was determined using 
Varian A 60 A using TMS as the internal 
standard.) 

Preparation of (fd^a^naphtlvyloxymethaneill). 
—To the dry sodium salt prepared from 2 g. 
of a-naphthol, were added 30 ml. of pure dry 
acetone (distilled from potassixrm permanganate) 
•and 1*25 g. of methylene bromide. The mix¬ 
ture was refluxed under anhydrous conditions 
for 8 hours. After evaporation of acetone, the 
resulting residue was treated with water and 
extracted with ether (3 X 25ml.). The 
ethereal extract was washed thoroughly wim 
10% KOH solution (3 X 30 ml.) followed by 
water (2x20 ml.). The dried ethereal extract 
on evaporation afforded a gummy rnass which, 
on trituration with hexane, solidified. Two 
crystallizations from hexane-acetone furnished 
' the analytical sample of (ID as a colorless 
crystalline solid, m.p. 88®, in 60% yield (2g.). 

- Cyclohexane 01 Q mil 

Ultraviolet Spectrum. —Xmax. 

(e 2,386); 280 m/i (e 1,193); 289 m/t (e l,295)j 
319 HIM (c 1,859) .oharacteristic of a-naphthyl 


methyl ether moiety .2 
Iri,frared Spectrum .— 
at 1506 cm.-i; 1572 cm 
matic C=C); 1258 cm."^ 


(in. CCI 4 ) showed bands 
.-1 and 1380cm.-i (aro- 
and 1072 cm.-i (C-O-C- 


stretch of aralkyl ether). 
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Table I 

1 2 3 


0 

(«) 

0-940 

[a) 

0-059 

(a) 

0-002 

(«) 

0-000 



0-9S7 

f^) 

0-062 

(^) 

0-002 

w 

0-000 


u) 

1-497 

U) 

1-645 


1-810 

U) 

1-975 


w 

1-496 

(d) 

1-632 

id) 

1-742 

id) 

1-834 



9549-08 


10708-00 

U) 

•• 

U) 

•• 

1 


0-058 

(^) 

0-825 

(a) 

0-112 

(a) 

0-005 


W 

0-062 

U') 

0-815 

ii) 

.. 

(i) 




.. 

U) 

1-508 

(c) 

1-654 


1-805 


id) 

.. 

(d) 

1-510 

id) 

1-630 

(d) 

1-746 



-- 

U) 

9625*13 

iO 

•• 

(0 


2 

(. 0 ) 

0-002 

(a) 

0-111 

ia) 

0-715 

(a) 

0-162 


(<5) 

0-003 

ii) 

0-Ul 

(i) 

0-700 




(^) 


(f) 

1-320 


1*519 

ic) 

1-659 


w 

.. 

id) 

1-358 

id) 

1-522 

(d) 

1-648 


U) 

•• 


•• 

w 

9707-40 


•• 

3 

(a] 

0-000 

(a) 

0-006 

(") 

0*158 

(a) 

0-307 


(i) 

0-000 

W 

,, 

ib) 


ih 

0-287 


U) 

• • 

i‘) 

• « 

ic) 

1*358 


1-529 


(d) 

-• 

id) 

•• 

id) 

1*372 

id) 

1-532 


(a) F.C.—factors without re shift; (^) F-C factors with r^ shift, (<;) r-centroids by quadratic method; 
r~centroids by graphical method, (c) wavelength (a). 
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THE CRYSTAL STRUCTURE OF 
MESACONIC ACID, C 5 H 6 O 4 

As part of a programme for studying the crystal 
structures of simple molecules which form 
hydrogen bonds, we have now established the 
crystal and molecular structure of mesaconic 
acid, C^HgO^, with stereochemical formula 
{See sketch) using X-ray diffraction data. 

X-Ray Crystallographic Data .—The crystals 
obtained from a solution in alcohol are platy in 
habit with frequent twinning with the (010) 
face as the pronounced platy face. They are 
monoclinic with a = 7*43A, b = ll*79A, 
c=:7'00A, /S = 109°. The number of mole¬ 
cules in the unit cell Z = 4 with 
= l*486gm./ml. The space group is 
uniquely established as P2i/c from the syste¬ 


matic absence of reflections observed: hoi 
absent when 12 n and oko absent when 
2 n. Complete zonal and three-dimensional 
data have been collected using Weissenberg 
photography (normal and equi-inclination). 



The Crystal Structure.—Patterson pro¬ 
jections combined with trial and error 
methods have unravelled the structure, the 
view of the structure looking down the [001] 
axis being shown in Fig. 1. In the 
crystal, the molecules are aligned parallel to 
the [100] axis and form extensive chains by 
the process of dimerization along the chain 
direction with hydrogen bonds of 2-58 A and 
2*63 A. Apart from these short hydrogen 
bonds, other distances of contact are van der-» 
Wa«als distances (3 A and above). 
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Fig. 1. The hko Fourier projection of mesacoric acid. 

Department of Physics, M. P. Gupta. 

University of Ranchi, S. M. Prasad. 

Ranchi -8, January 15, 1970. B. N. Sahu. 


A CONVENIENT METHOD FOR 
THE SYNTHESIS OF 
DI-a-NAPHTHYLOXYMETHANE 

In connection with the synthesis of 11-oxa- 
desoxyequilenin, we wanted a-naphthyloxy- 
methyl bromide (I) as the starting material. H. J. 
Barber and his. co-workers^ have reported the 
synthesis of a-naphthyloxymethyl chloride in 
62% yield from a reaction between PCl^ and 
the sodium salt of a-naphthyloxymethanesul- 
phonic acid, the preparation of which involves 
the difficultly available sodium, chloromethane- 
sulphonate. With a view to evolving out a 
muoh simpler route for the preparation of the 
desired bromide (I), the dry so,dium-a_naph- 
thoate was treated with methylene bromide in 
refluxing acetone. This reaction, however, 
yielded instead of the expected bromide (I), a 
colourless crystalline solid, m.p. 88 °, in 60% 
yield. This solid was characterised as the 
hitherto unknown di-ct-naphthyloxym ethane 
(II) based on the following evidence : 

Compound (H) was isolated from the 
neutral ethereal layer. The ultraviolet 
absorption spectrum showed absorption maxima 


•corresponding to a-naphthyl methyl eth.v 
moiety.^ The IR spectrum in CCi^ showed no 
absorption due to phenolic OH but indicated 
the bands at 1506, 1572, 1380 cm."i characteristic 
of the naphthalenic double bonds-^^ and also at 
1258 and 1072 cm.“i characteristic of aralkyl 
ether linkage. The NMR spectrum (in CDCI 3 ) 
indicated a singlet of 2 proton intensity at 
4-07 T (characteristic of -O-CHo-O- protons) 
and a complex multiplet of 14 proton intensity 
between 1*87—2*75 r (a pattern characteristic of 
naphthalenic nucleus) 

The correct elemental composition obtained 
for this compound (II) coupled with the 
aforesaid spectral data were in agreement 
with the assigned structure, viz., di-a-naph- 
thyloxymethane for this compound (II). 

All attempts to convert the symmetrical 
ether (II) into the desired bromide (I) by treat¬ 
ment with calculated quantity of HBr in 
glacial acetic acid or with HBr-BF^ etherate 
have failed. 

Experimental,— (Melting point reported 
herein is uncorrected. The ultraviolet spec¬ 
trum was determined in cyclohexane using 
Beckmann-DK2-UV-Spectrograph and the IR 
Spectrum was recorded using Beckmann IR- 8 . 
The NMR Spectrum was determined using 
Varian A 60 A using TMS as the internal 
standard.) 

Preparation of dd--a-naphthyloxymethane(II), 
—To the dry sodium salt prepared from 2 g. 
of a-naphthol, were added 30 ml. of pure dry 
acetone (distilled, from potassium permanganate) 
and 1 • 25 g. of methylene bromide. The mix¬ 
ture was refluxed under anhydrous conditions 
for 8 hours. After evaporation of acetone, the 
resulting residue was treated with water and 
extracted with ether (3 X 25 ml.). The 
ethereal extract was washed thoroughly with 
10% KOH solution (3 X 30 ml.) followed by 
water (2 X 20 ml.). The dried ethereal extract 
on evaporation afforded a gummy mass which, 
on trituration with hexane, solidified. Two 
crystallizations from hexane-acetone furnished 
the analytical sample of (II) as a colorless 
crystalline solid, m.p. 88 °, in 60% yield ( 2 g.). 

Ultraviolet Spectrum .— 

(^ 2,386); 280 m/i (e 1,193); 289 m^ (e 1,295); 
319 mju. (e 1,859) 'oharacteristic of a-naphthyl 
methyl ether moiety .2 

Infrared Spectrum .— (in CCI 4 ) showed bands 
at 1506 cm.-i ; 1572 cm.'i and 1380 cm.-i (aro¬ 
matic C=:C); 1258 cm."^ and 1072 cm.-^ (C-O-C- 
stretch of aralkyl ether). 
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NMR(in CDCI 3 ): a singlet of 2H intensitj^ 
at 4*05 rC-O-CHo-O-); a multiplet of 14 H 
intensity at 1-87 to 2-75 t( characteristic of 
naphthalene moiety). 

Analysis —^Fbund.: C, 83 ■ 87 % ; H, 5 • 6 %. 
CoiHjgOo requires C, 84*01% ; H, 5*33%. 

Ve wish to thank Prof. (Dr.) G. Schroder, 
Professor of Organic Chemistry, Institut fiir 
Organische Chemie der Universitat, Karlsruhe, 
for getting the above-mentioned spectral and 
micro-analytical data. One of us (J. R.) is 
indebted to the authorities of the Institute for 
the award of a Fellowship. 
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Madras-36, January 31, 1970. 
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SOLUBILITY LIMIT OF Lao-sLio-sTiOg 
IN BaTiOa 

pEROVSKiTE-like compounds of the type ABO 3 
can be obtained with A and B ions which have 
ionic radii within fairly wide limits.^ The 
same structure type can be found in solid solu¬ 
tions of the type ACB.B^JOg- and (A.Aj)BO^^ 
and even in the quaternary systems of the 
general type (A^Ap (B-B^)03.-^ Accordingly, 
one can consider the preparation of perovskite- 
type compounds with more complicated combi¬ 
nations of atoms than these provided, of course, 
that the charge neutrality is preserved. 

The preparation and structural characteristics 
of La,j.j 5 LiQ. 5 Ti 03 and its solid solutions, with 
BaTiOg are reported here. BaTiOg and Lao .5 
Li^j.gTiOg were prepared by the solid state 
reaction between the respective oxides at 
1300° C. Pure LaQ.-LiQ.gTiOg crystallises in the 
cubic perovskite lattice with a = 3 * 87 A, and 
having La^ ^ and Li+ ions distributed statistically 
over the Ca-^ sites in CaTiOg. The unit cell 
dimensions of the mixed phases, between 
BaTiOg and La^. 5 LiQ. 3 Ti 03 were determined at 
various compositions by the X-ray powder 
diffraction technique. 

A homogeneous phase is formed till 50 mole 
% incorporation of LaQ.gLio.gTiOg in BaTiOg. 
The lattice constant decreases progressively 
from 4*01 A for pure BaTiOg to 3*97 A for 


Current 
Science 

1 : 1 BaTiOg-LaQ.jjLiQ.^TiOg. It was, however, 
observed that the tetragonal distortion respon¬ 
sible for ferroelectricity in BaTiOg is destroyed 
by the addition of more than 2 mole % La^.^ 
Lio.jjTiOg. As the concentration of LaQ.rjLiQ.- 
TiOg increases, the two phases separate out and 
no homogeneous phase is formed in the 
samples 50-92 mole % La^.^LiQ-^TiOg heated to 
1400° C. 

In the range 92 mole % -100 mole % La^.r, 
Li^.-TiOg a homogeneous cubic perovskite 
phase is formed. The change in the lattice 
constant in this: region if any is, less than 
± 0-01 A. 

The authors wish to thank Prof. Dr. A. B. 
Biswas, of IIT, Bombay-76 for his fruitful and 
critical suggestions. 
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REACTION OF POLYTHIONATES 
WITH IODINE MONOCHLORIDE 

POLYTHIONATES occupy a position Of special 
importance among the oxysalts of sulphur and 
their reactions have been widely studied. In 
this communication, we report on a novel 
reaction of tri- and tetrathionates, viz., their 
oxidation with iodine monochloride. It is 
found that this oxidant oxidises all the sulphur 
in thesiO polythionates to the + 6 oxidation state. 

Reagents.—^Potassium trithionate and potas¬ 
sium tetrathionate were prepared by the 
methods, of Stamm and Goehring^ employing 
the reaction between aqueous sulphite and 
pertroleum ether solutions) of sulphur: dichloride 
and disulphur dfchloride respectively. Their 
purities were checked by the sulphite, cyanide 
and sulphide degradation methods of Kurte- 
nacker2 and by the chloramine-T method of 
Vasudeva Murthy.3 The samples were found 
to be 99'*5% pure. 

Stock decimolar iodine mondohloride solu¬ 
tions in 5 M HCl were prepared by standard 
methods.^ These were washed with carbon 
tetrachloride to remove any traces of admixed 
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Table I 

Oxidation of polythionates with iodine monochloride 


1 . 

<•>_ 

4. 

(», 

7. 

8 . 


Mil limolcs 

Substance polythionate 

taken 

Milliequivaleiits 

iodine 

produced 

Millimoles 

iodine 

monochloride 

reacted 

No. of equivalents of 
iodine produced 
per mole of 
polythionate 

No. of moles of 
iodine monochloride 
reacting per mole of 
polythionate 

otassiiim trithionate .. 0*07044 

0-.7CG5 

0*5665 

8*042 

8*042 

, .. 0*09391 

0*7504 

0*7484 

7*991 

7*896 

0*1174 

0*9441 

0*9419 

8*041 

8*023 

„ .. 0*M()!) 

1 • 123 

M28 

7*971 

8*009 

V)ta>.siuni tetrathionate 0*()7"i0r) 

1*051 

1*055 

14*01 

14*07 

, .. 0*07.^)()r) 

1 *05.5 

1*055 

14*07 

14*07 

, .. o*ii2a 

1*575 

1*581 

13*99 

14*04 

, .. o-inoi 

2-101 

2*112 

14*00 

14*07 


iDcline bclore s.landardisation, and. use. The 
standardisation was carried out iodomelrically, 
by pipetting' measured aliquots, into 10 ml. 
lO^'r KI solution, diluting well and titrating 
the liberated iodine with standard thiosulphate. 

Procednre .—The oxidation reactions were 
studied as Tollows. To measured aliquots of 
the s;tandard iodine monochloride solution taken 
in stoppered separating funnels, known 
volumes of the standard polythionate solution 
W(ua.‘ added. Reaction was instantaneous, a.s 
shown by the visible liberation of iodine, which 
fell down as lustrous black crystals in this 
nK‘dium, which now was iodide-free. 

In order to study the stoichiometry of the 
rt'action fully, it was considered desirable to 
sc'parnte this precii)itated iodine from the 
system. This was done by quantitatively 
extracting it with pure CCT.| (by successive 
i‘xtraction). The CCl., extracts were combined 
and the iodine was determined by leaching it 
with aqueous KI and titrating with standard 
thiosulphate. The unconsumed iodine mono- 
ehloride in the aqueous layer was determined 
iodomelrically. It may be mentioned here that 
in the f) M IICI medium employed, iodine 
monochloride exists mostly as a complex anion, 
prc^sumably ICl.,h and is j>ractically insoluble 
in CCl., undt'r Ihtese conditions.-^* This enables 
a siicGcssful quantitative separation from iodine 
])y the CCl , extraction procedure. 

Results and Dis-cn.s.s'io/i.—Typical results are 
givtm in Table I. It is found that one mole 
of Irithionate reacts with 8 moles of iodine 
monochloriclc liberating 8 equivalents of iodine, 
'whci'c.as one mole of tetrathioxiato I'eacts with 
14 moles of iodine monochloride producing 14 
equivalents of iodine. This agrees with the 
following equations : 

Trithionate : 

SaOa h 6HoO -> 3SOC -i' 12H' 1- Se" 

8IC1 + 8e~ -> 81 + SCI". 


Tetrathionate: 

S.iO«- - 1 - lOHoO -> 4SO.r -f 20H- -f He~ 

14 Id -h 14e- -> 141 -1- 14C1- 
We thank the University Grants Commission 
for the award of a Junior Research Scholarship 
to one of us (P. N. K. N.). 
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A MODIFIED SYNTHESIS OF 4, 5', 
8 -TRIMETHYLPSORALENE 

4, 5' 8-Trimethylpsoralene (I) has been iso¬ 
lated from the diseased cultivated celery by 
Schecl and co-workers."* It has been also 
reported by Pathaik et aL- that properly located 
olkyll groups do not decrease the photodynamic 
activity of psoralene appreciably and particularly^ 
that 4,5', S-trimethylpsorailene is as active as 
psoralene in producing erythermal response on 
guinea-pig’s skin irradiated with ultra-violet 
light. 

Kaufman-"* synthesised 4, 5', 8-trimethyl- 
psoralene by first carrying out the Claisen 
rearrangement of 7-allyloxy-4, 8-dimethyl- 
coumarin to 7-hydrO'xy-6-allyl-4,8-dimethyl- 
coumarin(II). This, on acetylation, bromina- 
tion followed by ring closure with sodium 
othoxide afforded (I). In view of the above 
pharmacological properties of (I), we report 
here its synthesis from (II) iu better yields 
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by usin^- the modiliecl lechniqiU' cit'Vi'leptui l)y 
SliL'iiikih and TrivediJ T-lly'druxy-li-allyl-'h 
8-cUm.clh.ylcoumarin was Irilurated witli con- 
ccntraled sulphuric acid fur 10 luinulcs al j-oon^ 
temperature to itivc' 4,r)',})-trinu‘thyl-*r,a'-‘<{i- 
hydropsoralene( II.I ), m.p. 170 (Kouiul : 
C, 72*96';;.; H, 5*9h’;. reqiurt‘s 

c, 73• 02 ';;. ; li, 0*13';;.). 




.RADIOIODINIC INDUCED TDYKOID 
TUMOURS IN THE INDIAN 
FRESHWATER CAT FISH MYSTUS 
VITTATUS (BLOCH.) 

'I’liK Ihyrnid qlami (»t M. ndniii:: i:, m thr 
of .^a-attered rt)llicle‘; sHiiatril nnunai thr vmh.il 
aorta aud it.s allVia'iU branchial artt la. 
(I'hq. 1). As .such siu'ipcal I'xtirpadn.n dj bic 
p.land is not jio.ssihlc. In bdro.-;!:, in iiriicral. 
with rt‘w (‘xct'ptions wlina* (hr thyroai r 
cojujiact. Iiypothyroidistn i;; prrdnrcd rithcr l)> 
radioiodiiu* or Ity chrinical inhibibi!\ , 'riir.'< 
inhibitors are Ciasiucntly i-rtrrrrd it. .la iputid- 
r.eus'*and tla y ai'e kiujwn («> i'r ((cvu- , n.= 


ciC 

(I) 

CH:, 

ii/ 

id \/\/ 

I 

Cl I;, 

(Ul) 

CII;, 

! I I 

I ic:—1 i.j( y S'/' 

II I 

cir- <ir., 

(H) 

Compound (ill) was dehydro/u'iiaiisi by 

relluxing it in diplumyl (‘tlus’ in tlu‘ prt‘scncc 
of palladised charcoal (107;.) to hiv<^ (D, 

m.p. 232" identical with the conqiouud prepared 
according to Kaurman.'^ 

Thanks are due to Frofessor S. Sid.hna ftir 

his keen interest in this work and to Dr. S. S. 
Lele lor nncroanalysis of tlie sample. 
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Ku;. I. ('vNlir th,r ‘111 U r tiJ J I I 3 t tn.oujrnl, 
X 160. 


produeinp, prripheral dl tdb-et '. * IhiOothy mid .* 
eeteiny has lu-en atlenqdrd ui .cnnal 
•'•Pecies. ef (ishe:. UsUii' reh(iv<I. I.u;i 
do::es, of bd 31 .‘ '''••n j| j.. p.-iirved Ih.d 
radiolhyroide(‘toin.v c. nut acetnnisou. d by 
cU*t<‘ctable st'condary ratii.ttiun tl.uuagc ‘ * 
Alth(K4',h I ~ 131-»induce«{ ttunoiir:. arr rail 
ol oc(‘urrence in hslu's. m inanunal* ladn 
ioduu‘ has btsai iiupheated m tin de\ r • 
Jopiui'nt of ijenipn and uialpqi.iii! thyroid 
neophusnic' In this, stutly radioindme-rudncrvi 
iuiuours sliowinp, carciiu>Keiue triidmcirs in 
1iu‘ lhyroi<l of M. vittatun an« dts.cnlird. 

len adult M. viitdtus haviiif. an avrrap.c 
length of 10 cm. and wtdidd of lo-.hmn. 

lists!. Six of Uumi were jpven one mdli*' 
curic' (mCi) 1-131 in sangh^ intra-pta’itonral 
injection or in instalments of 750, 250, and 250 
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microcurie (juci) at intervals of 3 and 4 months. 
Four specimens received 750/^ci in a solitary 
injection. They were sacrificed at intervals of 
one to eight months. The pharyngeal region 
with, the thyroid follicles was fixed in Bonin’s 
fluid, and paraffin sections were cut at 5 and 
7 micra thick and stained in PAS-Haemato- 
xylin. A fish which received one mCi in 
instalments exhibited several cystic tumours in 
the thyroid at the end of the eighth month. 
In the remaining treated fish, although an. 
extensive replacement of epithelial cells with 
connective tissue was noticed from the second 
month onwards, no typical cysts were present. 
The tumours had a diameter range of 10 to 
80 u. Among them few scattered microfollicles 
with colloid also’ were seen (Fig. 2). These 



Fig. 2. Normal thyroid. Bouin’s fluid : PAS-Heemato- 
xylin, X 460. 


follicles were capable of trapping radioiodinc. 
Th,ey have very low uptake value and their 
radioautograph is represented by few faint 
spots. This obviously showed that a major 
portion of the gland, has been completely 
destroyed. 

Although several of the cystic tumours were 
encapsulated, those without limiting capsules 
were also not uncommon. Their histological 
picture; also' exhibited variations. Some 
encapsulated tumours were fibrocellular with 
varying amounts of stainable debris whereas 
some others; were in the form of solid cellular 
masses (Fig. 2). Oclasionally, few of them lost 


their capsulated nature due to active proli¬ 
feration of its component ceUs. These proli¬ 
ferating cells: infiltrated into the surrounding 
connective tissue. A lairge number of lym¬ 
phocytes were seen among them. The proli¬ 
ferating and infiltrating phases of these 
tumours might be considered as tendencies 
leading towards malignancy. Rats injected 
with single dose of 400 ^ci of 1-131 were 
reported to exhibit carcinoma of the thyroid 
after a lapse of about two years.-^ Though the 
occurrence of 1-131 induced neoplasms are not 
well known in fishes, the present observation 
suggests a comparable influence of radioiodine 
towards the formation of benign and malig¬ 
nant tumours in fish and mammals probably at 
different dose levels. 

We are indebted to Dr. K. N. Udupa, Hony. 
Director and Dr. L. M, Singh, Officer in charge 
of the Laboratory and Dr. S. P. Ray- 
Chaudihuri, Banaras Hindu University, for pro¬ 
viding all facilities and encouragement. The 
junior author is grateful to the U.G.C. for the 
award of a Fellowship. 
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LiiUrs Id ihc liJildr 


ClLTTvni 

Srtt’nrr 


by usins’ tlu' iiHHiiiuHi {ot'hnii[Ut‘ l)y 

Sludlvii ;aui 'PrivediJ 7-1 lydrt:x>-b-nilyU-b 
8-"({iMu,'1 byIcouinarin was IrituraUsi uitii atai- 
(H'nlratau sul})buric arid far 10 iniiuitt-s a( rmna 
{('inparalurt' to 4, ;V, 0-tnnu4iiyU40 O'-iii- 

hydr()i)sorali.'iK'(I n >, in.p. IVli (; 
C, 72d)()':; ; ll. aPll*;. rtupurr-- 

c’, 7;M)Lb:; ; n, o-iop'). 


ru. 



KADIOIOUrNH rNDlJCKD TllYKOll) 
TUMOURS IN i'HK INDIAN 
FRKSIIWATKK CA'F !• iSH MYSTIIS 
VITTA f'trs (iDA)CH.) 

Thk Pni'oui al. iiti .>t M r:: lii: i; in Pi*' 
uf :.ratlri-cd •ilu.dts'i nit-ariij fa. 

atu'la aiiii P- alVri i a! i a .-1a 4 i;.p ,ir?« ra 

Ip'l;'. ll A- ;.ta'h MM;;:' .a t i. ;a, 

;-land a- tj«>t pe; iiO* , In Put. ! m .^nrinl. 

ui!h t'ru «■ r-.r« ptnu. v.h. i^- fh*- tfiviiuti r 
rompai't. h> puthy i«at n a; i- puMiurtP tifp, j- p^ 
raiia la Hiiiif m P*, rhnnic.d n.ha iPs 1 ht--* 

ililabitur’. nil- t it t }U. fit!?. lr:i>.i a* .r ytnfm- 
;tnii ih, . .11,. inn-s. n p» i-r- a.-u- . n,- 


(41 

(T) 

CU, 



Oompouiid (III) was di'hydmp.nnalad l»y 
ri'lliixio/i if in diphnny! ntiu-r in da* pra: ria'< 
of i)al!adis(‘d rliar<*nai ( lOD' ) In piva (H. 
in.p. Ii02" idantiaal with Ihn I’unipnnnd pi'apar«-t! 
arcnrdinp in Kaufinau.-^ 

'Flianks are dua to Prori'ssnr S. Sathna I'nr 
Ins kaan intafasi in Ibis wan’k and In I)r, y> 
D(*k‘ I’of nii(’roanaly:;is. of Ihn sainpks 

Cdu'inislry Dapartnund, M. Cb I’Ainain. 

Faculty nl* Scit*nca, K, N, Tiuvian, 
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105. 
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38, 400 



I*H;. 1 . < \’Ai> tii,i >,] Alii I .. f {, f t 1 I 3 | C(*.ifsi:ru{ 

>: ISO. 

pl’ntinaiiip. p.iaplHi.d d! ■ f!. f P. • P ia a -.11 .u i 
aatmuy ha*. i.i j-n .aPu-pfi-.i su , rv« r.d 
''P‘*‘*n's nt In la-'. n-.nii' I.a < 

‘4 t i:U 4 I '• n p .. p,.p, v^d Ik./ 

Jatladby rnai(*i‘tnniv r. uni .uaMiiip.aiad i'. 
dalaatabla scrond.ify indnJani d.uuay.a • 
AlUmupJi I >• 101 * naha*i'tl tuuauu' .tia i.n* 
40’ 4ua'Un-ana4* m n-.ba-,. ui inainund-. f.aia- 
HHliia* has bnan uni>ttra!ad ni lla iU-\r- 

Inpiuaut nl baiuf'n aial niahpn.n! ihviait! 
n4‘4»plasni.' In Iha. *.tial_\ radaut'dua -naiiaat', 
liuutairs shn\viio» 4Stramnjp-fiia !*“iuk lu’a s iti 
th(' Ihyl'iJHl ni AJ. niitifii:: nsr daMOjbrd. 

Ttai adult A/, luttatu:: havuip .ui avar.p:-' 
kaip.th (»r 10 am, and wafpjd «d lin.kpin. 

W<‘n‘ usad. Six nf tham Uar,‘ ipvali nur ajdln- 
auria (in(*i) I-i:U in sinnla udra-pardi>nrai 
inja(‘tion or in iuslalim nts ni 7kl), llUii and l!kn 
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iVn. I ft 
AuU- 


] 


nuv*riK‘uru‘ 

{MtlU* N|n*cnurn:'' munvtnl 
lUjrrtiun ’Hify wi‘rr 
t,nf ti> UMtullv^. Tl 

v\lt!i th*‘ ttiyrnsti fnlUrlr:: 
lUiai. .>nti puiultin r«‘t'tion 
7 luui'a tliu’k aiui *taiUi 
xyhn. A ti-h wlurh i'' 

iiiNtahurnt', rxlulutrii : t‘v< 
t!it* at thr rii«i 

Ijj iVjr rruiaaulu' trrati! 
rxtrU-iVi' ivr.laa.^mrut i4' 
rc.uurflivr fJa’Ur UU'. VJt' 
Uji'litli i-uv*aja;.. JJM 
'rhr UiUiitui:. taui a »iiaJ 
Itn H Aititau: tla-Hi l« v. : 
xvith ri'lloui .»!•»» ’ 


Is of :i and 4 nionlli:;. 
7a(l ill a solitary 
rilua'd at intervals <>1* 
u‘ pharyu|.U‘al reunion 
war. lixtal in Bonin’s 
•; wt-ro out at f) and 
i*d m BAS-! laauatt)- 
rronani oiu* tuC'i in 
“lal oyrtir tumours in 
i»l tlio ripjdh month, 
•d lirlu althour.h an 
rpitU»‘lial tadlr. with 
uM-it frtuu tiu* stH'ond 
a I o>'ts wm* prosout. 
urttT ranp.r of in to 

rattortni miorofollicdos 
t rU t Bir.. '1 lU'-A' 


lh<.‘ir capsulated nature due to active proli- 
t’oration (,)t‘ its component cells. These proli¬ 
ferating- cells; infiltrated into the surrounding 
coniK'ctivc' tissue. A large number of lym¬ 
phocytes were seen among them. The proli- 

ft'raling and, infiltrating phases, of these 

tumours might be considered as tendencies' 
li^ading towards malignancy. Rats injected 
with single dose of 400 m of 1-131 were 
n^ported to exhibit carcinoma of the thyroid 
afU'r a lapse of about two years,*^ Though the 
(K'curreuce of 1-131 induced neoplasms are not 
well known in tlshcs, the present observation 
,sugg(‘sl,s a comparable influence of radioiodine 
towards the formation of benign and malig¬ 
nant tumours in fish and mammals probably at 
dilTereiit (lose levels. 



(..Ihf!..: WIT. .ap-.M. ..f ra(iuno.!m.-. 

Th.-v U.iv v.-iy U.w vij.U.k.- v;.lu.. and than 
r;uli<*ai(l«.!-:ti>l>h •' V.-pl'. ' nid.-.l !'V law Inn' 

. -rha. ..hv...u-;lv -.hawad that a nad •> 

),Mrtian at lha ithuth tua ba. IV COim.lataly 

dr'.troyed 

A!Ib..u^;h -avaval nj lha ayrdva tunamir. wcTi* 
.naai.Mltatad. t!»ar,a vvdlu.ut huutmn aapaUla;, 
uaia a!,.... nat Uiia.,nvmun 'rhair 
p„.tura al:..* aKhihdad van.-diom;. 

rnaaj. uiat. .1 tvinaan-. wara “'*'-‘7'• ”'Au.ivw 

varyniK aiiunints uf .iatiialila dal.na vvlu .. 

:.omr olhi^r!., 
luie..M‘r. CKig 


w. ra hi tha r..rni of -‘iolhl ‘’>dlulai' 
2) tXda:'it>imU.v. fi'W ut Ihaui o..; 


Wt‘ art' indebted to Dr. K. N. Udupa, Hony. 
Dirt'cttn- and Dr. L. M. Singh, Officer in charge 
of tlu' haiboratory and Dr. S. P. Ray- 
C’haudhiiri. Banaras liinclu University, for pro¬ 
viding all laclhlies and encouragement. The 
junior author is grateful to the U.G.C. for the 
award of a Kellowship. 
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by usin^^' the' modilicci technique devolopeci by 
Shaikih and Trivedi.’ 7-Hy’draxy'-G-allyU4. 
8~dimclhylcoumarin was triturated with eeii- 
centrated sulphuric acid for 10 minutes at room 
temperature to .qive 4, 5h 8-triinclhyl“4', H'-cli- 
hydropsoraleno (HI), m.p. 170' (Found: 
C, 72*9()% ; H, fvOH.'H requires 

C, 73*02% ; H, G*13%). 

Clin 

I 

CUIa 

(I) 

cn„ 

1,/ I 

I 

\%\/ 

I 

CU.| 

(HI) 

CU:i 

I r (;—11 

II I 

Clio CH-i 

(II) 

Compound (III) was dtdiydroid'nated by 
rt'fluxin.L', it in dijhit'nyl etlun* in tlu‘ prestaiei- 
of pal!adis(‘d cluireoal (10^)% to I’ivc' Cl), 
m.p. 232" ich'iitieal with the eoinpcnind pia'paiaul 
according to Kaufman.-^ 

Thanks are due to Prolk'ssor S. Sethna for 
his keen intevrest in this work and lo Dr. S. S. 
Lel(‘ lor microanalysis of the sanipUs 

Chemistry Department, M. G. PakkivU. 

Faculty of Science, K. N, Timvkdi. 

M.S. Unlvc'rsity of Baroda, 

Baroda-‘2, February 25, 1970. 
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RAOIOIODINK INDUCID) THYKOII) 
TUMOURS IN 'rilK INDIAN 
FRESHWATKR CA'F FISH MYSTUS 
VrVTA ri/S cHDOCH. ) 

'riiK thyr<)id pj. nii nt M : r ii! ;n« fonii 

of .scattered {tOheir- •itn.d. a !!;. \rnir.ji 

aorta and it*. atl'ei^ n: Fi .iii. Iii.d .utei 'i , 
iFip. 1). A;. MJi-h -lii-pu.d •e,. 

p.land 1 .'-. net pis iid. In t.!, .* r ni nf-r.d. 
with few t-sci'pl i«>n- v, iai.' Ih. tf-.vntui r 
(‘oinpact. h>'jHtth\!o i r le, 

radioiodiiu* kc h> ehrioaM: eP; 1 h,' ? 

inhihitor.'. arc tr«'qu«nth .r epofi**-- 

e.rn.s*’and thi \ .tif {.li*.*/. n F» .jja 



Fu;. I. t’y.sti* th.oiul .in<j ». r uJ i I I3l n^ufuirut. 

X -too. 


prodneinp. peripheral ill rtt» »•(,*. • u.tdo*! h v 1 tad- 
<'eti»niy ha.*; Inn-n ailrotptrd m .-rviral 
nf lir-hr.*. U'-ini: irl.. 5 i\. I, 

dn.se;: of l d:{ t^ 11 p j. iH'hrvrd th.d 

radiothyrouieettuny i*. luO .u ctuup.ma t{ h.v 

d< 4 ,ectal)h' .seeontiarv ratit.dmu d.ouapas ‘ • 
Altluniqb I-l.'n~induts*d ttumau*. aie rar* 
ol nceiirnsiet* in {'o.hr;, m mauuu.ti* ladjo 
iodine has been implieati*ti ni fla tievt*- 
Jopnitsit ol iK'nipn atid niahp.ii.int thyren! 

ntsjplaMu.*' In llu.s attuiy r.adautHftur-lUdiU'rM 
tuiunnrs showing careinopcuu- t< lufriuar:; in 
tlU‘ thyroid of M. nttatii:; ;av dr:erd»rtf. 

Ten adult M. eytaiur, having an avemape 
len/'lh of lOem. and w«sr.ht of in-hnni. 
W(‘r(' us('d. Six t>i them wt-rt* ipvt ii our uuhi- 
curi(' (mC’i) I-13} in amide mlra-peritont'al 
injection or in in.stahuent:; of VIiO. 2f»0. and 2 :j0 
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uilh 111.- ihMo.ii toHir!.- III Huuin';. 

,.11.1 l..a..n.u V..T. .-at at a aiui 

■■ iiii.-ra tlii.-K an.t taiu.-.l ui PAS iia-nuitii.. 

A tiU v,'-a-‘-. infi m 

. xtai.it. a .-...lai ,x-S.- tilulwuf:. Ill 

til.- 1 iivr..'.<t .a tia .11.1 till- - laiitli inonth. 

v.iaaaaia; u.-i., altliouah an 

.At. tr.iv. ,.!.l... .-.a.ia ..t .1.:*!.. U..1 .-. Ur. wtHl 

ruuu.-itiv.- ti..n. til-- -xa-nii.! 
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TA’. Wxxiu^i 


foUirV-. Wi-V.. l apai !. - f t.al.n-la, I a.tl...iin.' 

■rii.-.v v.-iv m.Iai...- vaha- all.i tll.-U 

l atlinatllofilaj h r p-J-S - •-Ut. a i'v I-‘aillt 

:l„.t., Th,-. ftiat a main.- 

l.nrii.m oi tl.v uituM li..' ta-.n ci.iii.t.t.-ly 

dr:.t I i.»yrtl 

AlthuUidl M-Vrlal tii*' ‘Vvlli- tliUlMlU- 

th.c.- m-ifUou! huutnm 

w.i.* al-.u na-t tin.-oHiitiou 'I'li'i'' Im 

1 ,,,-tttr.- a!:.n .■xhiiu«,-d v..nat„.iv M'mn 

.•nn.pMilat.il tuiw.ui-. %v,i.- tibr..<'.-Utitai vMth 

Mavtii,. aiu.nm!-. nf ■ taatabu* 

uvtw oth.T: ua-n ill th.- f-nn >•! anli.l la-llt 1 . 

niuM.fi iFifi. ;^t Oi-laMniniH.v, U w of I'loiii h't.' 


rapsuiatc'd Mature due to active proli- 
i\*ralion of it.s etnuponent cells. These proli- 

If-ratinr. cidis inliltraU'd into the surrounding 
e{»nn<n’tive lis.su(‘. A lairge number of lym- 
phtu'vtt*:; wiu't' stH*n among them. The proli- 

forating and infilirailing !)hases. of these 

tuniouri; tuij'.ld hc' considered as tendencies' 
It^adinc, inwards malignancy. Rats injected 
witli .• ine.U' dose of 400 /<ci of 1-131 were 
it'juaird t(> oxhibil carcinoma of the thyroid 
alter a lapse of about two years.* Though the 
<.eeurr(met‘ of 1-131 induct'd neoplasms are not 
well luunvn in lishe.s, llu' present observation 
Mij'Jiest.s a (‘omiiarahh' iniluenct' of radioiodine 
toward:; tlu' formation of l)t'nign and malig¬ 
nant tumeurs ill (ish and mammails, probably at 
tlilh-relll do.'t' leVi'ls. 

We are indt'bit'd to Dr. K. N. Udupa, Hony. 
Uirtudor and Dr. D. M. Singh, onicer in charge 
ui th(‘ Daboratory and Dr. S. P. Ray- 
c'haudhun. Danaras Uiiulu University, for pro- 
vi.liu}' all facilities anti t'ncouragement. The 
ium<»r author i:‘. gridt'lul to the U.G.C. for the 
awai'tl of a Kellowshii). 
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by using the modified technique developed by 
Shaikh and Trivedi.^ 7 -Hydro.xy'-. 6 -allyl- 4 , 
8 -dimethylcoumarin was triturated with con¬ 
centrated sulphuric acid for 10 minutes at room, 
temperature to give 4, 5', 8-trimethyl-4,5 -di- 
hydropsoralene (III), m.p. 176° (Found. 
C, 72*96% ; H, 5*91%. requires 

C, 73*02% ; H, 6*13%). 


H3C- 


CH3 


\/\/ 

I 

CH3 

(I) 

CHa 

I 

n/l 


\ 


h/' ^\/\/ 

1 

CH 3 

(in) 

CHa 


HC—IliC/ 

II I 

CH. CHs 

(ID 


Compound (III) was dehydrogenated by 
refluxing it in diphenyl ether in the presence 
of palladised charcoal ( 10 %) to give (I), 
m.p. 232° identical with the compound prepared 
according to Kaufman.^ 

Thanks are due to Professor S, Sethna for 
his keen interest in this work and to Dr. S. S. 
Lele for microanalysis of the sample. 


Chemistry Department, M. G. Parekh. 

Faculty of Science, K. N. Trivedi. 

M.S. University of Baroda, 

Baroda-2, February 25, 1970. 
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RADIOIODINE INDUCED THYROID 
TUMOURS IN THE INDIAN 
FRESHWATER CAT-FISH MYSTUS 
VITTATUS (BLOCH.) 

The thyroid gland of M. vittatus is in the form 
of scattered follicles situated around the ventral 
aorta and its afferent branchial arteries 
(Fig. 1 ). As such surgical extirpation of the 
gland is not possible. In teleosts in general, 
with few exceptions where the thyroid, is, 
compact, hypothyroidism is produced either by 
radioiodine or by chemical inhibitors. Thesei 
inhibitors are frequently referred to as goitro- 
gens/5‘i^» and they are known to be toxic and 



FIG. 1. Cystic thyroid after one mCi 1-131 treatment, 
X 450. 


producing peripheral ill-effects.'^ Radiothyroid¬ 
ectomy has been attempted in several 
species of fishes using relatively largo 
doses of 1-131.It is believed that 
radiothyroidectomy is not accompanied by 
detectable secondary radiation damage.-’'^ 
Although I-131-induced tumours are rare 
of occurrence in fishes, in mammals radio¬ 
iodine has been implicated in the deve¬ 
lopment of benign and malignant thyroid 
neoplasm.''> In this study radioiodine-induced 
tumours showing carcinogenic tendencies in 
the thyroid of M. vittatus are described. 

Ten adult M. vittatus having an average 
length of 10 cm. and weight of 10 * 5 gm. 
were used. Six of them were given one milli- 
curie (mCi) .1-131 in single intra-peritoneal 
injection or in instalments of 750, 250, and 250 




351 


No. 15 1 . 

Aug. 5, 1970 J Letters to 

microcurie (<aci) at intervals of 3 and 4 months 
Four specimens received 750 Mci in a solitary 
injection. They were sacrificed at intervals of 
one to eight months. The pharyngeal region 
with the thyroid follicles was fixed in Bouin’s 
fluid, and paraffin sections were cut at 5 and 
7 micra thick and stained in PAS-Haemato- 
xylin. A fish W'hicih received one mCi in 
instalments exhibited several cystic tumours in 
the thyroid at the end of the eighth month. 
In the remaining treated fish, although an 
extensive replacement of epitheliail cells with 
connective tissue was noticed from the second 
month onwards, no typical cysts were present. 
The tumours had a diameter range of 10 to 
80/4. Among them few scattered microfollicles 
with colloid also were seen (Fig. 2). These 



Fig. 2. Normal thyroid. Bouin’s fluid ; PAS-Hsemato- 
xylin, X 450. 


follicles were capable of trapping radioiodino. 
They have very low uptake value and their 
radioautograph is represented by few faint 
spots. This obviously showed that a major 
portion of the gland has been completely 
destroyed. 

Although several of the cystic tumours were 
encapsulated, those without limiting capsules 
were also not uncommon. Tlieir histological 
picture: also exhibited variations. Some 

encapsulated tumours were fibre cellular with 
varying amounts of stainable debris whereas 
some others: were in the form of solid cellular 
masses (Fig. 2). Oclasionally, few of them lost 
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their capsulated nature due to active prolix 
feration of its component ceUs. These proli¬ 
ferating cells; infiltrated into the surrounding 
connective tissue. A large number of lym¬ 
phocytes were seen among them. The proli¬ 
ferating and infiltrating phases of these 
tumours might be considered as tendencies 
leading towards malignancy. Rats injected 
with single dose of 400 /^ci of 1-131 were 
reported to exhibit carcinoma of the th\Toid 
after a lapse of about two years.^ Though the 
occurrence of 1-131 induced neoplasms are not 
well known in fishes, the present observation 
suggests a comparable influence of radioiodine 
towards the formation of benign and malig¬ 
nant tumours in fish and mammals probably at 
different dose levels. 

We are indebted to Dr. K. N. Udupa, Hony. 
Director and Dr. L. Singh, Officer in charge 
of the Laboratory and Dr. S. P. Ray- 
Chaudihuri, Banaras Hindu University, for pro¬ 
viding all facilities and encouragement. The 
junior author is grateful to the U.G.C. for the 
award of a Fellowship. 

Surgical Res. Lab., A. G. Sathyanesan. 
College of Medical Sci., 
and 

Department of Zoology, S. S. Srivastaya. 
Banaras Hindu University, 

Varanasi-5, India, February 10, 1970. 
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NOTE ON THE OCCURRENCE OF 
BALANTIDIUM ROTUNDUM 
BEZZENBERGER (PROTOZOA, 
CILIATA) IN RANA TIGRINA DAUDIN 
FROM WEST BENGAL, INDIA 

While examining the rectal contents of a 
common frog Rana tigrina Daudin collected 
from Behala, Dist 24 Parganas, West Bengal, 
India, three examples of a ciliate were 
encountered. On closer examination the speci¬ 
mens were found to belong to the species 
Balantidium rotundum Bezzenberger. No other 
species of Protozoa were observed along with 
these specimens. 

The following observations are based partly 
on the study of the living forms and partly on. 
the study of the fixed and stained examples. 
For fixing, Schaudinn’s fluid was used and 
followed by staining in Heidenhain’s iron- 
haematoxylin and counterstained in eosin. 

Body of the ciliate is more or less round 
measuring 48 X 39 /i in size (56 X 44 by 
Bezzenbergeri) with a distinct thicker zone in 
the anterior region. The peristome extends 
22 m in length. The macronucleus is roughly 
kidney-shaped measuring 14 x 8 with a 
small oval micronucleus embedded in its notch. 
The contractile vacuole is just above the 
posterior end and lies on the half opposite to 
that having the macronucleus in the same level. 

A review of the literature reveals that this 
species is a rare one and the only known 
record is by the original author of the species 
from the host Rana esculenta var. chinensis 
Osbeck from Asia without citing any specific 
locality (Bhatia-). Boulenger^ gives the area 
of the distribution of this host as Amoor 
Province of Siberia, Saghalien Island, Japan, 
Korea, Mongolia, China, It seems that this parti¬ 
cular host is not recorded from the Indian sub¬ 
continent. This note is to place on record the 
proven occurrence of this species Balantidium 
rotundum Bezzenberger from the Indian sub¬ 
continent and from a new host Rana tigrina 
Daudin. 

Our thanks are due to the Director, Zoologi¬ 
cal Survey of India for the facilities provided 
and for permission to publish this, note. 

Zool. Survey of India, K. N. Nair. 

Calcutta, January 31, 1970. R. N. Mukherjee. 
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OCCURRENCE OF THE TADPOLE 

SHRIMP TRIOPS LONGICAUDATUS 

(BRANCHIOPODA : NOTOSTRACA) 

IN SOUTHERN INDIA 

Among the Branchiopod crustaceans the Order 
Notostraca has only two genera, Triops (Apus) 
and Lepidurus which show world-wide dis¬ 
tribution and inhabit temporary fresh or 
brackish-water pools. Tiwari (1952), while 
reviewing the Indian species under the genus 
Apus, gave a detailed account of all then known 
species including two new species. Earlier 
Ohacko (1950) recorded the occurrence of a single 
male of Apus in South India which was given 
the name Apus sp. prox sudanicus by Tiwari 
(1952) because of its close resemblance to Apus 
sudanicus Brauer. The present record of Triops is 
from two seasonal tanks located in Sawyerpuram 
near Tuticorin (lat. 8° 48' N., long. 78° 10' E.) 
on the'Southeastern part of India. Sawyerpuram 
is at a distance of only 6 miles across the land 
from the Eastern seacoast of India. In one of 
these ponds 24 animals belonging to both sexes 
were collected for the first time when water 
was drying up. In both the ponds three days 
after the next rains these organisms appeared 
and these were observed almost daily by mak¬ 
ing collections. These populations remained in 
very low densities and for only a brief period of 
14 days, within which they reached a maximum 
size of 17-5 mm. in carapace length. A total 
of 48 animals of different sizes and various; 
developmental stages were studied in detail. 

Tiwari (1952), among several of other charac¬ 
ters, used mainly the shape of carapace and 
nuchal organ, number of apodous segments and 
the total number of movable segments for the 
specific diagnosis of Triops. Longhurst (1955) 
assigned all known species of Triops into four 
groups each with a geographical basis. His 
detailed work based on the study and develop¬ 
ment of various species of Triops led him to 
conclude that “the valid characters appear to 
be the armature of the telson, the presence or 
absence of second maxilla and the arrangement 
of the eyes and dorsal organ. Of these, the 
most important is the armature of the telson 
which is diagnostic of each group”. Using 
these criteria all the other Indian species have 
been put under Triops granarius (Lucas) 
retaining only Triops cancriformis as the only 
other valid species (Longhurst, 1955). 

All the adults in the present collections 
(15-0 mm. to 17-5 mm. carapace length) have 
the large post-marginal spines in the telson set 
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well forward of the margin which is said to 
1)0 a unique feature of Triops longicaudatus 
(Longhursl, 1955). The structure of the 
cara}.)acc, the number of body segments, super- 
numera.ry spines of the ventral surface and the 
siiape of the eyes and dorsal organ also corres¬ 
pond to those of T. longicaudatus. However, 
the present species have well developed second 
maxilla, wdiile it is absent in T. longicaudatus 
(Longiiurst, loc. cit.). In this character, it 
resembles T'riops, granarhis as also in the 
luunber, size and arrangement of median, 
spines in the telson. In view of this combina¬ 
tion of characters of T. l07igicaudatus and 
T. granarius, the present species has been 
dosigna’ted as Triops longicaudatus granarius 
thus giving it the status of a sub-species. 

T. longicaudaUis has not so far been reported 
from India as its earlier records are from 
Western North America—South of 50° N, 
l.hrougli Central to South America, West Indies, 
Galapagos Islands, Hawaii, Japan and New 
C'aU'clonia. Hence the present record of this 
species in the Peninsular India raises interest¬ 
ing ciiicstions on the zoogeographic distribution 
of this species. Nevertheless, it is not 
altogether surprising, since the species of 
Notostrc\ca are so widespread and their dried 
rc'-si.danl eggs could passively bo distributed 
ovt‘r long distances which otherwise act as 
geogra} 3 hical barriers for other species. 

I’lu' author (expresses his gratitude to 
Pr<)r(‘Ssor S. Krishnasarny and Dr. R. George 
Micha(‘l, Department of Biological Sciences, 
Madurai University, Madurai, for all the help 
in the preparation of this paper. He i.s also 
thankful to his Principal, Mr. D. S. George 
Muller, for his encouragement and help. 

Depaa-lnient of Biology, M . F. Lambert Isaac. 
Pc^pc’s College, 

Sawycu'puram, South India, 

March. 20, 1970. 
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ON CENTROSEMA VIRGINIANUM 
(LINN.) BENTH. IN INDIA 

Cc 7 itrosema virginianum (Linn.) Benth. a 
perennial climber with beautiful violet flowers 
is a native of Virginia. It hais been introduced 
and cultivated in gardens in America as an 
ornamental climber (Bailey, 1942), 


This plant was brought into India as early 
as 1807 when C, Creville handed over this to 
William Roxburgh who was then the 
Superintendent of the East India Company’s 
botanical garden at Sibpur, Howrah (the 
present Indian Botanic Garden). It was under 
cultivation for nearly 40 years as is evidenced 
by the mention of this plant in Hortus Ben^ 
galensis (1814) and Hortus Suhurhanus 
Calcuttciisis ( 1845). 

In 1961, Subramanian found this climber 
growing in populations in the Tenmalai forest, 
Kerala and Coorg forests in Mysore. This is 
the first record of this climber under wild 
condition. It is rather difficult to explain how 
this exotic came into the forests of Western 
Ghats. Recently, it has been found growing as 
an escape in Pasighat, 24 Parganas District, 
W. Bengal, under wild condition. Its occurrence 
therefore constitutes a second record of this 
plant in a wild condition and first of its kind 
in W. Bengal. It is remarkable that the plant 
has made its appearance after more than 100 
years when it first came to India as a cultigen 
in the Sibpur Botanical Garden, Howrah. 

In America (Bailey, 1942) a white-flowered 
form is regarded as a good horticultural variety. 
Hence the plant has great potentials of being 
tried as a good horticultural variety. For a 
detailed description of the plant with an illus¬ 
tration see reference of Subramanian (1962). 
Distribution : Kerala, Mysore and W. Beng&l. 
Spechneiis examined : Pasighat, 24 Parganas, 
14-4-1969, Sai'kar s.n. (CAL). 

Central National Herbarium, K. Thothathri. 

Indian Botanic Garden, R. Prasad. 

Howrah, January 31, 1970. 
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3. Subramanian, K. N., “A note on Cenirosema 
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1962, 3, 201. 

4. Voigt, J. O., Hortus Suburhanus Calcuiiensis^ 1845, 

p. 213. 

THE CHEMICAL NATURE OF ORGANIC 
COMPLEXES IN KERALA SOILS 

The soils of Kerala State generally contain a 
relatively high proportion of organic matter. 
To study the exact nature of the organic com¬ 
plexes existing in these soils, four typical soils 
were .collected from different parts of the State 
and the organic matter in them was fractiona¬ 
ted into seven groups of compounds by the 
scheme suggested by Waksman and Stevens.^ 
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No. Locality 


1 I’urakad 

2 ThoUappally 

15 Chan^ianachcrry 
4 Kontii 


Tablk I 

Description and chemical characteristics of the soils 

()n iiinisturr frr’f' hasi'n 


Description 

Depth 

cm. 

pU 

Inort’.mic 

matter 

g, 

N 

<Vb\* 

A7ov (Peaty) soil 

0--25 

3*1 

08*5 

iMK) 

0-5H 

n*i 

do. 

{) 25 

4-U 

73*8 

8-78 

(037 

23*7 

Sulinu'oa-d rice .seil 

a 2.5 

4-2 

84-4 

4-38 

o-3n 

12-2 

X’irian fore.st .stal 

0 25 

5-8 

HI-4 

r> - (14 

n-24 

2:i-a 


Taijlk II 

Proximate chemical composition, of soil organic matter {Per cent of total organic matter 

accounted, for) 


Locality 

Ltlier 

Water 

tract 

.Si liul il< 

Parakad 

4*S3 

H-H) 

Thottainsdly 

7-2U 

0-71 

Changiinachcny 

2-07 

2-73 

Konni 

1-U3 

2-13 


The description and chemical eliaracU'risties of 
the soils studied are .^iv(*n in TabU‘ I and tlu' 
results of fiaietionation in Table 11. 

It may be observed from the tables tliat. 
these soils are cliaraet('risc‘d by wide C.VN 
ratios varyhi^' rroin in Uu' sul>nun'p.t‘d 

rice soil from Chantianacherry to 2lPiVP'/« in 
the Kari soil from, ThoUappally. Tht‘ major 
orgainic fraction in all the soils is lignin wbiea 
ranges from in the soil from (’haigiana- 

cherry to TB-Bilf'l in, ilie virgin fortsst .soil from 
Konni. With the exeei)tion of tiu' <'han/',ana~ 
cherry soil tlie protein eontt'Ut of llu^ .s(hI 
organic matter is ratlua* con.sianl. and vari(*s 
between ll-54g'. and In the ^‘.oil from 

Chaiiganacherry this fi*aelion is as high as* 
21*24%. 

Furtilier, it i.s soen that tin* org.anie matter t>f 
the Kari soils'is remarkahli^ in two re.spt*cl.s, 
tra., the entire' al).st'nce f>f henii-cellulosc' and 
cellulo.'-e and a prt'ponderanee of tlu‘ <'ther un<i 
alcohol extractives. Ihllai and vS\ihramanyan- 
point out that in c(‘rtain r-espoct.s filn* Kari .soils 
of Kerala are similar to the low moor p(‘aU; of 
the temperate rt'gions studied by Wak;;man 
and Stevens,' although there are mark(*d dif¬ 
ferences betwecTi thc' two. TlU' ahK(*nc(‘ of 
hcmi-cellulose and cellulose in Kari soils i;; to 
be attributed to the long-time microbiological 
activity to which thesis soils have b('<*n sub¬ 
jected. The relatively higher perc(‘ntage of 
ether and alcohol—soluble compounds may also 
be attributed to the same cause which lias 
brought about the synthesis and accumulation 
of compounds soluble in these solvent.s, 


'Vlubi!*^ Urmicrilulu'.r I.ippuii Protrin 

4 *52 0 0 r.H-a-l n-iCJ. 

H-uii 0 0 72-37 n-ai 

2'd3 Trat7' 2-82 l\HKd 21-24 

1-27 mmi 3-H7 7'^•H5 12.S4 

Divi.'uon of Ag.ri(‘ultural M. I\l. Ktemv 

C'hemi.slry, 

AgU'ieullural (’olU'gt* and Hts; In.-d.. 

V^dlayani. January 28, Hi7(l 

L W;4kim;uu S. A, usul Strveus, K. K., .Vi #/ ; 

1028. 2$, U3. 

2. rilluu‘r, K. N. ,md .Subiunsuiyuig V., /. /#»/. 

AVi., am, UA, uiK 

PRODUCTION OF I^OLYPETALDUS 
FLOWERS IN SNAPDRAGON IN 
RESPONSE TO ADDED MOKPIIACTIN 

UncisNTi.Y, morphac'lins (derivativr:. jT iUumme^ 
ILeaHuecylic mad) bav<* rvuknt iHug-idmubb* 
inltTr.*:! a.'; novel growlh regulabu'a wldeh 
a<djvely iniUieiua* growth ami morpht^gmr'.e. in 
bp'ber (dant;;.' * Tlie prt*: ent rr|Ha't e*#ni'in n. 
th(' <dr<‘{*t of morpluiidin t>a growth and lUaal 
inorpliogem-si.s of .snapdragmj, 

'rwenlhy-hve days i»ld sordlings (jf r.napilragon 
in eartbeuwart' pots w<*re .’.prayed with 50 mb 
s’ohdiou cd desired roneenfndit»n of incirphaetm 
{ri' 3233) obtained frt»m Merck ACL (lerniany. 
A we('k later a ;:t‘cond .spray was made umig 
an (Hiuivaletd. amount of .solution so im to give 
a totfd of 0-5, 1 or 2 mg. of imjrphaetlig Isven 
in t.li<‘ plants receiving only ()'5 nig. jnorphac'- 
tin th<‘ dormancy of tlu' lateral buds war: 
almost completely relea.sed, and the treateil 
plants d<w<dop(‘d sevcTal lateral branches. The 
further growth of tlusse branchc'S, however. 
I'emnined arnssU'cl for a t'onsideralde tiiiie 
On the otht'r hand, plants receiving I mg. or 
more of mor|>luictin Indicated markedly 
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abnormal development. Within a week after 
treatment the loaves of such plants rolled in 
and developed a high degree of succulence—a 
characteristic completely lacking in the leaves 
of the control plants. Concomitant with this 
change in leaf morphology, further modifica¬ 
tions in the plant growth as a whole were 
also clearly evident. The elongation of the 
main shoot was greatly suppressed and several 
short lateral branches bearing succulent leaves 
developed on the main axis. About 1-1 months 
after treatment, when presumably the effect of 
the chemical no longer existed, these branches 
also started growing normally and developed 
normal leaves and flowers. In plants receiv¬ 
ing 2 mg. ^norphactin the visible appearance of 
the floral primordia was, greatly delayed, and 
these plants indicated a tendency of producing 
polypetalous flowers (Fig. 1, A, B) instead, of the 
normal bilabiate and gamopetalous ones. Fur¬ 
thermore in the treated plants the flowers were 
often found to be devoid of anthers or deve¬ 
loped only a few degenerated stamens. 



FIG- 1. A (From L io F )—Control and treated inflore¬ 
scences. IJ (From L to R) —Flowers in control and treated 
plants. 


The exact mode of action of morphactins 
remains yet to be explored. Recent evidences, 
however, indicate that these chemicals disturb 
the normal path of auxin transport and may 
also affect an “endogenous growth regulator 
gradient” to proceed smoothly.®-® Since many 
flowers in morphactin-treated plants fail to 
produce stamen, it would appear possible that 
auxin metabolism is being effected.'^-s How¬ 
ever, it is not possible to interpret the forma¬ 


tion of polypetalous flowers on the basis of the 
effect of the morphactin on auxin metaboUsm 
fi + urther experiments are necessary to 
find out how morphactin brings about the for- 
mation of polypetalous flowers. 


Botany Department, Narendra Sankhla. 
University of Jodhpur, 

Jodhpur, January 22, 1970. 
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A NEW PLANKTONIC FORAMINIFERA 
FROM THE LAKI (YPRESIAN) OF 
RAJASTHAN, INDIA 

During the study of the microfaunal assemblage 
of the Kirthar (Lutetian) beds of Rajasthan, 
the authors have come across a number of 
forms which could not be assigned to any of 
the so far described genera, unless the generic 
diagnosis, is greatly extended, consequently a 
number of new genera have been proposed 
which have either been published or are under 
publication. 

The family Indicolidae Singh and Kalia, 1970,’- 
was proposed to receive the new plankto¬ 
nic genus Indicola Singh and Kalia, and in the 
same paper an attempt was made to establish 
its phylogenetic relationship with the other 
families of the superfamily Globigerinacea. In 
order to get further data for confirming and 
supplementing the proposed family phylogeny 
'Of the Indicolidae, the detailed microfaunal 
study of the underlying Laki (Ypresian) beds 
was taken up and during the study, the authors 
have come across another new form described 
in this note. The new genus Praeindicola on 
the basis of the characteristic features, namely, 
the interiomarginal primary multiple aperture 
and the umbilical infilling, has been assigned to 
the family Indicolidae Singh and Kalia and 
seems to be the fore-runner of the genus Indi- 
cola Singh and Kalia. 

Systematic Description 
Superfamily Globigerinacea Carpenter, 
Parker and Jones, 1862. 
Family Indicolidae Singh and Kalia, 
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(xi'UU:. rrai'iiniu'dfii Stn:‘}i ;iiui 

II. ;\i‘U, 

1-li) 



FK’.S. I 1. Dt.isal view. X U!0. Fij*. 1!. 

Ventral view, X 12(). Fi;',. li. 1 atri'.il \ir \v. X 

{iuKjtiosir,. 1 r<,)i'{i(>.*:piral ; 

1 )frij){u‘i y hnii.'illy (ruiu’atc'ti, k<*rU'<i ; rhamin'r.*; 

i.',l(»hular tt) .siil.n'jal)ulai\ (‘iilari'in;'. rapitlly ; 

unihilii-us lilU’tl wiih umliinMaail iaftal iiia- 
ivuMilous niaxs ; primary aperture iiilt-ria- 
mary.inal multipU' ; \\‘all calrartanii. pt'rrurate . 
radial hilanudlar in niicra;:!meturr : aiirfata* 
.‘drurturr iiisliiudly favtraa 

Coinixtrisnii <nn! /\a;aarl;.s‘. 'Tlu* pri'r.rnl 

tU'nu.s diil'i'rs I'miu all tdlua* pa'iUM’a dfacrihcal. 
iiiuk'r tlu‘ (Jlnl)ifU'rinata‘a in posacasini* (he pri¬ 
mary inlivi'inmar.ipnal miiltipU* apt'rtma* and tlu* 
inlillinu nf thn uml)ilical .spaca\ (‘xanpt with Iht* 
iknuis !v(lici)Ut Sinnh and Kalia, 1970. wild 
W'lufli it dilTt'fs in enrtain ilntailM nl’ llu* tn.at. 
nu)r]>h()l(j,i’y. .Pracindlcola n. p.m. ha:; a flora* 
sn])or(ifial rosn rnl)lanft‘ wild tlu* ('poiiidid 

,L;fiU‘i’a Ntx)cnbridla CMadiman. IthlH, ('hiror'ntlK. 
llaciuf, lono, a-nd llofki'rhui (diapmann and 
Parr P)91, hnl dilTt'rr from lluan parlicularly in 
p<:ssf:-:.sin;* mnlliplf primary apfrlur(‘ inhado • 
marginal in position. ('‘imxtrinla Uatpit* tlo- 
scrihi'd from tlu* Kanikot { Pala‘<H'(>no) of VVf.sl 
Pakistan soi'ins to hi* tin* lU'ara.sl fomjiarahh* 
{.•■(•nils, but in tlu* abr.onft* of any inronnation 
about th(‘ d(*tail<‘d mii'ro.*:!ruftiin* of it:; wall 
and tho nalina* of Iho unibilical intlllinp;, an. 
attempt to fompare with it is rat-lu‘r (litllfult. 
Ilow(‘Vc*r, th{*ro is fVi‘ry po.s.sibility that afior 
a (h'taik'd nvstudy, tho /’(‘inis ('.'nirarlola Ihupu* 
may prove to he tin* earliest member:; of tin* 
family Indicolidie. i 

Type localU kik)mt‘t(*rs west of Shri 

Kolayatji, m‘ar Full(‘r\s esirUi quarry, IUkan(*r, 
Ilajasthan, India. 

Type //orbon.—Ostraeod Zone, Kolayatji 

sta/ka b^aki sc-ries (Ypresian). 

[)c*partnient of Geology, S. N. Sinou, 

Univer.sity of Lucknow, 

Lucknovv-7. 

and. 

G<‘olo;.>y Department, Pkahua Kaija. 

Delhi University, I,)elin-7, May 2t), 1970. 


L Siut'll, s. N, .tnd K.lii.i, I’l.^’h.l, ' O p.dr. ;st< / * 

.kk.r, A*.;/. i. tin VmP.,, l\.‘y 
1970, 16 (1 L 70. Vh. I 


HAEMONCH US CON T i > R T U S 
(RUDOLPHI. IHOd) COlUL IHOK FROM 
AN INDIAN KLKPHANT IN MYSQRK 

An Indian elephant ubueh v .i »'ap!.;re,i to 
i> :t lOtid tiled ,-il Kalh.tll.i, .S yp. ,,i, 

st;de, mi :n i:t l!ir;p thi- ek p!i. of had r. , o 

wtsak from the (mit- et it o.jptsae f!i, r 

wtu‘t‘ sutdlme/. tut the veuti.d .{■ I'j .•! ,,i o, , 
and abdomen vlneh h.td dr .ipot .u « - i .i!U i 

(rtsdnu‘nt 'Ida* p«.: tuaa teiu v.r e.ss.ii.i ted eu 
1 1 PiVtt and nniuertne n« m.t'od* ■ and fi,,t 
U't*re eolleeft'tl tit'm the {nt»-tj.n« . J.n -n.iiiai S 
m: {teet ively. 

In India tin* parUMte.-: uf dtr ebplian? fia\ 

been reetJrded and tiev,*iibrd la 1 an* I pill. 
10:!li. Ware Phnle ip., tpi:;.,,' 

h*arn;inujaeb;in and ALv.u t PCeJ i ,«nd U.d. . 
anti Siipth ilPuHi. Imm.tfure jMainnu et 
.sptH'it*:; of ( litniiii Hijnun \veie wteided b«. Wan 
(19:M), from nodule.- m i|h v, nil n| i.u--, 
mltritum of an t‘h pb.un af {‘o.ay, \l\-xdr Jdate 
whose .’ peeuif ulriddy u .»• iud ♦ *dnh!rb«d 

lu the prt*:;ent study ibt* Pdinv. me hv» • prei,. 
wer,‘ ithailiiletl : 

I. //temmie/nn: emifort a-. t Hud(dpfu, {nu:i * 
Gobb. UiPH. 

d. Manihidia iutinui Wart, Ui:’d 
d. QuihaTm fvaruurra Lmu-. l‘H 4 

'1. hUpiumbritt .'liptonatifftemv: Gland. llkOh 

Lane, l‘M'l, 

b. ChifxUlUijinin nmyitteamauui We-.fbuv e i 

HKiH, 

'I’he hots were ulentiik'd a: (*tddH.|d;a 

e/c/dundi.v (C’ohbtdd. IBmh. 

'rhe i(i<*ntinea(ton wa.*. ba-.eti tin flu^ th-t-np 
lious mvtoi by VVestbuysi-n (PGItp Ljn labm 
(10r>:>), SouLsby (PkmL and Son atui Fhdelier 
(1902). 

'Hus is tlu* nr.sl n*eord t>r R vtmturtu:: nnuair 
tlu* parasihss ai' the eh^idiant .so far tiesrnbed 
and nt) otlu'r 'rriehostrouKylui worm ha* been 

rtH’orcled in this animtd, 

Th(‘ authors an* Bratt*ftd (o Dr K S Ht^d • 
Professor of Parasitology^ Vt*terinary (dolleia*! 
l<n' Ins h(‘lpful guidamay to Dr. N S. Knsima 
H.no for his h(*lp^ in writing this imte and to 
Dr. R, D. Nanjiah, Director of Instruction, 
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REVIEWS AND NOTICES OF BOOKS 


British Medical Bulletin : Immunization, against 
Infectious Disea-ses. Scientific Editor D. G. 
Evans. (Published by the Medical Depart¬ 
ment, The British Council, 97 and 99, Park 
Street, London, W. 1), 1969. Pp. 100. Price £2. 
This Bulletin under review contains the 
f(Blowing articles : Introduction, by D. G. 
Evans ; World Problems in Viral Vaccines, by 
W. Chais. Cockburn ; The Search for Protective 
Antigens, by Harry Smith; Immunization 
Against Smallpox, by C. Kaplan ; Rabies 
Vaccines, b.y G. S. Turner ; Arbovirus. 
Vaccines, b.y C. .E. Gordon Smith ; Immuniza¬ 
tion Against Poliomyelitis, by A. J. Beale; 
Mea.'lc'i V••'.cciucs, by J. A. Dudgeon; Rubella 
Vaccin<.‘s, l:y .1. A. Dugein ; Vaccination Against 
Respirator.v Viruses, by D. A. J. Tyrrell ; 
HicketUsial Vaccines, by J. H. S. Gear ; Diph- 
liheria and Tetanus Toxoids, by J. W. G. Smith ; 
B.C.G. Vaccination in Mycobacterial Infec¬ 
tions, by R. J. W. Rees ; Pertussis, TAB and. 
Cholera Vciccines, by A, F. B. Standfast; Im¬ 
munization Against Protozoal Diseases, by 
R. A. Neal, P. C. C. Garnham and S. Cohen; 
Human Immunoglobulin in Prophylaxis, by 
T. M. Pollock; and Safety of Vaccines, by 
F. T. Perkins. C. V. R. 


Principles of Dispersal in Higher Plants. By 
L. van der Fiji. (Springer-Verlag, Berlin, 
Heidelberg and New York), 1969. Pp. vii-1- 
154. Price DM36; U.S. $ 9.00. 

The work offered here is a companion volume 
to the work by K. Faegri and L. van der Fiji 


Principles of Pollination Ecology, which 
deals with the preceding phase of reproduction 
in plants. 

In the present work too, the emphasis is on 
principles and ecology. It is neither an enume¬ 
ration of mechanisms, nor a compilation of 
cases. Ridley’s monumental wmrk, The Dis-^ 
persal of Plants Throughout the World, already 
compresses 700 large pages of small print, and 
research has proceeded since then. Though 
this work is more than just a compilation and 
contains much insight and thoughts on principles 
in addition to reviews, its completeness hinders 
its use as a text-book. As a reference work, 
it i.s unsurpassed and the writer made frequent 
use of it. 

The contents of this beck are : I. Introduc¬ 
tion ; IL General Terminology ; III. The Units 
of Dispersal ; IV. The Relation between 
Flowers, Seeds and Fruits ; V. Ecological Dis¬ 
persal Classes, Established on the Basis of the 
Dispersing Agents ; VI. Combination, Limita¬ 
tion and Cooperation; VII. Establishment; 

VIII. The Evolution of Dispersal Organs ; 

IX. Ecological Developments in Leguminous 
Fruits ; and X. Man and His Plants. 

C. V. R. 


Ornamental Bulbous Plants. By S. L. Jindal. 
(Indian Council of Agricultural Research, 
New Delhi), 1968. Pp. xvii-f 190. Price 
Rs. 19-75. 

Bulbous plants constitute one of the most 
important groups of the floral wealth of the 
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Curreni 

Science 


({mils Pracuidfcola Sin^nli and Kalin, 
n. ,Lion. 

(Figs. UH) 



Figs, l *3. Fi^. 1, Dorsal view, X 120. Fi/j;. 2- 
Vcutral viiAv, X 12U. Fil», 3. I.aleral view, X 120. 

Gi'acric cllacinosis .—Tost frcH.', trochospiral ; 
jioriphc'ry broa'dly Iriincalod, kec'It'd ; chanibt'ns 
.LiUilnilar lo sub,globular, I'twv, enlaiTiniLi rapidly ; 
umbilicus filled with undiirc'rcniiatcd lila- 
mt'nloiis ma.ss ; iprimary aj>erlur(‘ inicrio- 
mari'inal nuiHipic ; waJi calcareous pcrrt)ralc; 
radial bilamellar in microstructurc ; surface* 
slructiua' distinctly favoso. 

C(nii i>arhn)i aiul RcDuirks .—The prc'sc'ut 
lUaiiis dilTe'rs from all otlu'i* iteiU'ra d(.'scril)cd. 
under the Globiperinact'a in [XJSsessinM’ Hu* pri¬ 
mary inleriomaiTinal multiple apc'rUire and Hu*. 
inliHiifu' of the in\d)ilical space, except with Hu* 
jfenus Ivdicola Siui*li and Kalia, 1070, with 
whicli it di(T(*rs in certain details of Hu* te.st 
morpholojufy, J^ravi)idic()la n. ^ 4 ’en. has a close* 
superficial re'semblance witii Hu* t'ponidid 
.L’c'Ui.'ra l^c()(‘ribridJa (fushman, 1028, CiucorioUi 
Ih'UiiK', 1058, a,nd. Uoflccrbia Chajanann and 
Ikirr 1031, but ditVers from them particularly in 
jfc.sscssina' nudtijjle primary a()erlur(* inU'rio- 
marginal in position. Civcoriola Ilacpu* de*- 
scril)etl from the Kanikot (Pala‘occiU‘) of We'.st 
Pakistan set'ins to bt* tlu* n<'ai\‘St comparabh* 
kt'uus, but in Hu* al)sc'nce of any inforinatioji 
about 1 Ik* th'lailed microstructure of its wall 
and the nature of the umbilical inHHinu’, an. 
attempt it) compart* with it is rattier dittlcull. 
lI()Wt‘V(*r, Hu're is ev(‘ry possibility that aft('r 
a d{‘tai!(*d rt'sludy, the utuuis cyinarrlola Haciue 
may j>rove to be* tlu* earliest memb(*rs of the- 
family Indicolida*. ' 

Tyiic /,ocat'd.i/.-~t) kilonudm-s west of Shri 
Kolayatji, nc'ar Fuller’s earth quarry, Bikaner, 
R,ajasthan, India. 

Type /)or/con,.—Ostracod Zone, Kolayntji 

staue, T.aki series (Y))resian). 

Dc'partment of Geology, 8. N. SiNiai. 

University of laicknow, 

Luc know-7. 

and 

Gt*o!ogy Department, Prabua Kali a. 

Delhi University, Delhi-7, May 20, 1970, 


1 . N. and I'l.tl'is.u ”Mi. K>C.dr,’ 

ylmiY. iWit. N‘«'\v \itjL, L.S, kin., 

1070, 16 (I), 7(), 1*1*’. 1 2. 


HAEMONCUUR CONTORTUS 
(RUDOLPHI, 1802) COHH. IHOH I* ROM 
AN INDIAN ELKPIIANT IN MYSORH 

An‘ Indian (‘l(‘phant u lu«di u ;e taapfiu rd mu 
0 3 10(50 dit'd at Kalhaila, S, 

Slate, (»n 31 If, P.JfO Thr rit-ph. u! ii.itf iu i si 
\vt*ak from Hu* timr (»t it- captiirt- .md tlna- 
wt*rt* swellini'..': tni Hu- \a'rilr.d a-fa .•! {»| Uf-r’;. 
and ahdemen wha'h hati di ai»pf.u«d a!!« r 
lr(‘a(menl. O’he postmortem v. .r eoiain<-!»-i{ on 
I 1 1070 and mumaanis luiiiattHi. .nni hot: 
wi‘r(* collected fiaun the uite-fjm- . nP ■ twniaeti 
ri'.* pe(diY(‘ly. 

In India Hu* para.sit(‘s of Hu* eh phaiu fjavs' 
bci'n recorded and de.'aTibeti by |..nu- i pin. 
1021), Wan* (1024). Dhah- U. o tl03i,). 
Ramamijachari :uu{ Aiwa)- (I0a4( anp .M.p.i, 
i'lnd Sini’Ji {lt)!»8). Inmiatiu’e 'jH-iniair ot .. 
speviey, id' (limtUnujiuni weie raeojPtP !»v War* 
(1024), from noduh*;. in tlie u.tli ot larp.e 
intestine of an elephant at (‘omp, .Uv Mie State, 
\vhoS(‘ .sp(‘cifn* identity was not e.MaldclieP 

In Hu* pr(‘Seii( .‘.tudy the folha*. nip nv*- ,• pei-n . 
were idealified : 

1. U(rnii}}iclius roidartu:: (HnPolpin, pui:* i 

Uohh, 1808. 

2. Miirnhldia iudini Ware. 1024 

3. Qadaitla (raram'ra Lane, 1014 

4. hUfu'ntubria ydpHKVuhiiu'nn:: (Han*!, IH!>!D 

Lam*. I Obi. 

f). (dioaianyiiuii an/(//m.*:buinmf W«-Um.v’.ra 
1038. 

The bob; \vc*r(‘ uh'utuieii ;t:. ('idduddia 
elephaiiUy (C’oblxdd, IBOO), 

'flu* idi'ntilication wa.*; b;)s«*d on the de-.eri|e 
tions giv(*n by W(‘.';lhny.'.en (1038). Skrndnn 

(1052), Soulsliy (10(58). ami Sen ami Fleirher 
(10(52). 

This is Hu* lirst n*cord of //, muiurttir. .amnnp 
Hu* f)arasit(*.s of Hu* (*h‘i)h;mf so far de.-a-nfH*d 
and m^ oth(*r OVichostronp.ylid worm ha*: bem 
r(‘.c‘orde(l in this animal. 

The authors an* grati'ful to i)r. R. s Ile/uh* 
Profe.ssor of Parasitology. V<‘tt*rinary Uolhap*’. 
lor his h(*lprul guidaiuu*, to Dr. N, S. Krishna 
Hao lor his lu'l|) in writing tins mde and to 
Dr. R, D. Nanjiah, Director of Instruction, 
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REVIEWS AND NOTICES OF BOOKS 


British Medical Bulletin : Immunization against 
Infectious Diseases. Scientific Editor D. G. 
Evans. (Published by the Medical Depart¬ 
ment, The British Council, 97 and 99, Park 
Street, London, W. 1), 1969. Pp. 100. Price £2. 
This Bulletin under review contains the 
.following articles : Introduction, by D. G. 
Evans ; World Problems in Viral Vaccines, by 
W. Chciis. Cockburn ; The Search for Protective 
Antigens, by Harry Smith; Immunization 
Against Smallpox, by C. Kaplan ; Rabies 
Vaccines, by G. S. Turner ; Arbovirus. 
Vaccine.'^, by C. E. Gordon Smith ; Immuniza¬ 
tion Against Poliomyelitis, by A. J. Beale; 
IVIea-'le.; Vaeciuc:.-;, by J. A. Dudgeon; Rubella 
Vaccines, by J. A. Dugein ; Vaccination Against 
Respiratory Viruses, by .D. A. J. Tyrrell ; 
Rickettsial Vaccines, by J. H. S. Gear ; Diph¬ 
theria and Tetanus Toxoids, by J. W. G. Smith ; 
B.C.G. Vaccination in Mycobacterial Infec¬ 
tions, * by R. J. W. Rees ; Pertussis, TAB and 
Cholerr/Vaccines, by A. F. B. Standfast; Im¬ 
munization Against Protozoal Diseases, by 
R. A. Neal, P. C. C. Garnham and S. Cohen ; 
Human Immunoglobulin in Prophylaxis, by 
T. M. Pollock; and Safety of Vaccines, by 
F. T. Perkins. Cl. V. R. 


Principles of Dispersal in Higher Plants. By 
L. van der Pijl. (Springer-Verlag, Berlin, 
Heidelberg and New York), 1969. Pp. vii+ 
154. Price DM36; U.S. $9.00. 

The work offered here is a companion volume 
to the work by K. Faegri and L. van der Pijt 


Principles of Pollination Ecology, wliicl-x 
deals with the preceding phase of reprodnetiorx 
in plants. 

In the present work too, the emphasis is oxx 
principles and ecology. It is neither an enuLxn.e — 
ration of mechanisms, nor a compilation o±‘ 
cases. Ridleys monumental work, The JOzs-^ 
persal of Plants Throughout the World, alrea.cL>=" 
compresses 700 large pages of small print, nncl 
research has proceeded since then. TJnonglo. 
this work is more than just a compilatiori a.rxcl 
centains much insight and thoughts on princixi>l<^3 
in addition to reviews, its completeness hindciirs’ 
its use as a text-book. As a reference "woirlc, 
it i.s unsurpassed and the writer made freq[TJioxi.t 
use of it. 

The contents of this beck are: I. Introeduie — 
tion ; II. General Terminology ; III. The XUnilLS 
of Dispersal ; IV. The Relation bet^Azoon 
Flowers, Seeds and Fruits; V. Ecological lOis — 
persal Classes, Established on the Basis of ±l'x <3 
Dispersing Agents ; VI. Combination, Liimitsi — 
tion and Cooperation; VH. EstablishirLen-t ; 

VIII. The Evolution of Dispersal Org^axis ; 

IX. Ecological Developments in Leguminoias. 
Fruits ; and X. Man and His Plants. 

C. V. 3R. 


Ornamental Bulbous Plants. By S. L. JirxdLal. 
(Indian Council of Agricultural Reseairctt, 
New Delhi), 1968. Pp. xvii-f 190. JPirice: 
Rs. 19-75. 

Bulbous plants constitute one of the most 
important groups of the floral wealth of tlxce 
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('Ji'iius Prcu'iiidirola Sin.uh and Kalia. 
n. ,^en. 

(Kics. 1-:^) 



FK^S. 1-3. I. 1 iors.'il view, X lUO. Fii». 3. 

Vcutral view, X Il’O. Kii.*. 3. I vi< w, X lilO. 

Ch'in'Vic Trsl I’rtux IroeluKepiral ; 

priipliL'i'y hrd.'xil^' tnnu'aliHl, ktndiHi ; ehamhrr;: 
Lilcihular (o suh.i^Iol)ular, U^w , tadara.in!', rapidly ; 
uml)iliciJ.s lilii'd uiii) imdiirrrt'nf iaU'd lila- 

ina.s.s ; priinar\' ai)(‘rturr iidcTio- 

inaiypnal imiMij)lr ; wall (.‘akairrou;; [a'rfaralr ; 
ratliai hiiairu'llar in micro::!laicture ; ::urrarc 
alrnclurt' disliiiclly favoscy 

(d)m/)(i rtsoii (iiul hU'iiid r!:s. 'Fhc prc.seni 
j-k-iiiir dilViM’s from all otlua’ {'.I'licra d(*scril»(‘d. 
Lindcj- {hi‘ (;Ujl)i.}*i'i'inaci‘a in possts'^sinp. th<‘ pri- 
nniry inlcaiotnarpinal nuiUipU^ apcrtuiH' and the 
inlillinp of thi^ umbilical .sj)accy (‘xccid with the 
pciuis ludleala Sinph and Kalia, 11)70, with 
which it diO’ers in certain lUdail:; of tlu* te;;t. 
ivinrphnlnpy, .l^ravhidU'oUt n. p;en. lias a cl<ns(‘ 
su{)crlicial resi'nil.)lancc‘ wdt.h t.hi‘ eponidid 
pem'i’a NcocrilyndUt (kishman, 102H, PuH'orloht. 
Kaciiicy lono, a.nd llofki'ritia ('hapmanti and 
Ikarr 1031, but ditVer:: from them particularly in 
pessessinp miilliph* primary atieid.ure inierio- 
marginal in iiosilion. Ciiicoriola lIa(jU(‘ de-. 
:-:cribe({ ['rnm the lianikot {Fak'coct'ne) of We;:t 
Pakistan seems to lie the nt*are::t c()mparal)i<" 
yc'uu.s, hut in the alisence oT any information 
alxuil llie detailed micro.structuia' of its wall 
and 1!u‘ nature of tlu‘ luntiilical inrillin/p an. 
att(‘m!)i to compare' with it is ratluM’ dilhcult. 
Il()wc‘ver, there is evt'ry po.ssil)ilit,y that afte'r 
a detaiU'd rcvsludy, tlu' }.>(‘nus (ynworiold Ilactut' 
may jirove to be the' earliest rnembe'rs of the 
family Indicolidie. *' 

Type lac a lit If.--^-6 kilom('ters west of Shri 
Kolayatji, near Fuller's earth quarry, Bikaner, 
Rajasthan, India. 

Tij]}(> iinrlz(yn .—Ostracod Zont*, Kolayatji 

stape, Laki series (Ypn'Sian). 

Department of Geology, S. N. Si Non. 

University oi: Lucknow, 

Lucknow-7. 

and 

Geology Department, PnABiiA Kaija. 

Delhi University, Delhi-7, May 26, 1970. 


1. Sitij'h, S. N. ;itul Kalia, I'laUh.i, “ Mii r^palf.mt.doi'v ” 
.■lr;s.T. MtiS. A\:f. ih t. \ oil., r,S..\., f.m 

PJTU, 16 (1), 76. ris. 1 r. 


RAEMONCUU:^ CONTORTUS 
(RUDOLPH!. 180.!) COlUL IHOh FROM 
AN INDIAN ELICPn.^NT IN MYSOKK 

.-\n' iiulian ch'phanf wliioh v. a eaj.tnird on 
9 3 lOtiO died ,-d Kalludla. .S. Cotu-".. IMyrnro 
Slate, oil Ml P! PMhi Tho oirphant hod in-cn 
weal-: {'I’oiii (he linio of d: eaptnrc and (her-.- 
w<‘i'(‘ :;ua'lhn,!'.:. on the voniral a.-.prid oj' nocj.. 
and afuioiiK'n v. Imdi had di: appoai i li .aftt r 
( r(‘:dmotil 'I’hc p<i.-.t nx u toni c. a ei xxliiofod on 
1 I VJ'iii .and niimoiaMi- niauatodi; .mp hot': 
woia- collocl(-d troni the iJilo inif end .■ loniarli 
ro; jloohvely. 

In India Iho para:;dr.-: of the .d. phant ha\a 
bot'ii roi'ordod and do.-aTd.ed by I.an.* (1911, 
1331). Waia* |I9:!-I), lUiaIr hkan (l9Mai.' 

Itaniamijaehari .and .Aluar- (!9a*li and Malik 
and Sin.e.h (i9:»H), Immatiiro r pc-oinj'na of 
:;peci(‘:; of (Vnmi<n/(/m//i worr rt-eordod bv U'arr 
ll9M-}), from noduhv. ui the wall of tarx.e 
inlo.‘:|iiio (if an t'loplianl at ('oore.. AI;. or,* Slate, 
whose :;peeijic idc'iitdy u a:; not e: I.ibli: bed. 

In ll)(* prt'.'ient .'UndN' (he follow nij* (iva- • peej* 
vvaa-e idenliiied : 

!. Uiciuaiirhic; ran (i,rf u:: i h'udoiphi, IHO:!) 

C’ohh. 1B98. 

3. M nrchidUt imlii'n Ware, i9:!*l 
3. Quilania iraranerd Lane, 19M, 

'1. hifiiinuhrid idifiunruliittynn:: ( I'aiid, !H!» 9 ) 
Isme, i9M. 

!>. (lianidiKjiioti nmynnr.t t)nt n m Ww (,hn\j.en 
1938. 

^><3s Wer<‘ identilied a:. (’ofdxdifia 
alipihdutis (Ckibhold. 186(5) , 

'The uh'ntifK'alion wa.s ha*.ed on the dercrip- 
lions /‘iven hy Westhnysen (1938), Slujahm 
(19.63), Soulshy (1968). and Sen .and Fjeteher 
( 19()2). 

I Ins is Uu' hr;;! n'eerd of //, ro/dorfa.*; .among 
th(‘ parasites of th(' (‘lep(ia.id f.ar deycnix'd 
and no oUut 'rriehostrongylid worm ti.as iu'en 
iXH'ordt'd in thi.s animal. 

Th(‘ authors an^ gratt'fid to Dr. K. S. Uejale 
Profe.ssor of I>ara.sito!or|y, Velminary CalUrx. 
tor his helpful guidance, to Dr. N. S. Krishna 
Uao for his help in writing, thi;: nott' am! to 
Dt. K, D. Nzuijiah, Director of Instimctiun, 
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of PoIHikA ion hU'ology, which 
dt-al-. wild tin pi'oci'diiin, ph;ist‘ of reiirodiiction 
in plantr;. 

In ihr iirmriit woi'k ino, tho ciniihasis is on 
j I in(’i|>ltand rcnloi'y. It is luMilun* an enumc- 
I'.dnm td’ nu'chanistns., nor a compilation oi' 
raer: h’ldlov';: nioniinunttal work, Tjic Dla- 

prr;:(d »d Phoit:; llwoiojlmut Ihc World, already 
i ranpi • VtHi lai'r.r par.i": of I’.mall print, and 
jcM-airh has prtu'rrdrd ;dnc(‘ llu'U. Though 
dus wrrk IS inorr titan jiisl a coinjiilaUon and 
1 » nta-n* nmrh insiajd and thoughts on principles 
m .ttitldiun to lawicws.. ds. coinphdt in'ss hinders' 
,}• usr as a Irxl-diook. As. a lavfcrence work, 
I. j*. nn in'pa■ .sri} ; n<I tlir wriii'i* niado Irt'Cinenl 
n-.r (il it 

Tin- (’onh'Uis “f this. Ixi'ik arc: 1. Iniroduc- 
{jnii : II, chnn’ial Tt'rminoloi’v ; Hh 'Plut Units 
n{ Di-.prrsal ; IV. 'V\U' ihdation Itcd.ween 
l**h»\vrr.' , S«'<*ds and f'snifs ; V. l'<('o!o;^.‘iC‘il Dis- 
prrsal (das.sos. M'dalilislicd on thi' Uasis oi the 
I H'-pi rr.inp. .Ajs'nt: : VI. ( ^inillinid ion, ljiinita~ 
lain ainl (’ooprration : VI!. Ustahlishinent ; 
\‘lll '{'ho Uvohition <if Dispersal ()i4krns ; 
iX Koohitpcal l)t‘V(dopmonts. in Uc'khminous 
Knuls : and X. Man and ^i^; IMaiits. 

C. V. R. 

Ornamental Bulbous IMauls. My S. L. Jindal. 
{IiuUan (k)uncil of Akoicidtural Research, 
Now Dolht), 1 !){)<’*. Uir Nvii 1 190. Price 
Hr.. 10-75. 

Hulltons {tlanks consiituU' one of the most 
un}n>rtant prcnips of the tioral wealth of the 
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Genus: Praeindicola Singh and Kalia, 
n. gen. 

(Figs. 1-3) 



FIGS. 1-3. Fig. L Dorsal view, X 120. Fig. 2. 
Ventral view, X 120. Fig. 3. Lateral view, x 120. 

Generic diagnosis. —Test free, trochospiral; 
periphery broadly truncated, keeled ; chambers 
globular to subglobular, few, enlarging rapidly ; 
umbilicus filled with undifferentiated fila¬ 
mentous mass ; primary aperture interio- 
marginal multiple ; wall calcareous perforate; 
radial bilamellar in microstructure; surface 
structure distinctly favose. 

Comparison and Remarks. —The present 
genus differs from all other genera described 
under the Globigerinacea in possessing the pri¬ 
mary interiomarginal multiple aperture and the 
infilling of the umbilical space, except with the 
genus Indicola Singh and Kalia, 1970, with 
which it differs in certain details of the test 
morphology. .Praeindicola n. gen. has a close 
superficial resemblance with the eponidid 
genera Neocribrella Cushman, 1928, Cincoriola 
Haque, 1968, and Hofkerina Chapmann and 
Parr 1931, but differs from them particularly in 
possessing multiple primary aperture interio¬ 
marginal in position. Cincoriola Haque de¬ 
scribed from the Ranikot (Palaeocene) of West 
Pakistan seems to be the nearest comparable 
genus, but in the absence of any information 
about the detailed microstructure of its wall 
and the nature of the umbilical infilling, an 
attempt tO' compare with it is rather difficult. 
However, there is every possibility that after 
a detailed restudy, the genus Cincoriola Haque 
may prove to be the earliest members of the 
family Indicolidae, t 

Type locality. —6 kilometers west of Shri 
Kolayatji, near Fuller’s earth quarry, Bikaner, 
Ra.iasthan, India. 

Type horizon. —Os traced Zone, Kolayatji 

stage, Laki series (Ypresian). 

Department of Geology, S. N. Singh. 

University of Lucknow, 

Lucknow-7. 

and 

Geology Department, Prabha Kalia. 

Delhi University, Delhi-7, May 26, 1970. 


1. Singh, S. N. and Kalia, Prabha, “Micropaleontology,’’ 
Amer. Mus. Nat. Hist,, New York, U.S.A., Jan 
1970, 16 (1), 76, Pis. 1-2. 


RAEMONCKUS CONTORTUS 
(RUDOLPHI, 1802) COBB, 1898 FROM 
AN INDIAN ELEPHANT IN MYSORE 

An Indian elephant which was captured on. 
9-3-1969 died at Kalhalla, S. Coorg, Mysore 
State, on 31-12-1969. The elephant had been 
weak from the time of its capture and there 
were swellings on the ventral aspect of neck 
and abdomen which had disappeared after 
treatment. The postmortem was conducted on 
1-1-1970 and numerous nematodes and bots 
were collected from the intestine and stomach 
respectively. 

In India the parasites of the elephant have 
been recorded and described by Lane (1911, 
1921), Ware (1924), Bhale Rao (1935), 
Ramanujachari and Alwar (1954) and Malik 
and Singh (1958). Immature specimens of a 
species of Choniangium were recorded by Ware 
(1924), from nodules in the wall of large 
intestine of an elephant at Coorg, Mysore State, 
whose specific identity was not established. 

In the present study the following five species 
were identified : — 

1. HcB-monchus contortus (Rudolphi, 1802) 

Cobb, 1898. 

2. Murshidia indica Ware, 1924. 

3. Quilonia travancra Lane, 1914 . 

4. Equinubria sipunculiformis (Baird, 1859) 

Lane, 1914. 

5. Choniangium magnostomum Wesfhuysen 

1938. 

The bots were identified as CobboldUi 
elephantis (Cobbold, 1866). 

The identification was based on the descrip - 
tions given by Westhuysen (1938), Skrjabin, 
(1952), Soulsby (1968), and Sen and Fletcher 
(1962). 

This is the firsit record of H. contortus among 
the parasites of the elephant so far described 
and no other Trichostrongylid worm has been 
recorded in this animal. 

The authors, are grateful to Dr. K. S. Hegde, 
Professor of Parasitology, Veterinary College, 
for his helpful guidance, to Dr. N. S. Krishna 
Rao for his help in writing this note and to 
Dr. R, D. Nanjiah, Director of Instruction, 
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Oinanu’Utal Bulbous Plants. P>y S- D, «Tintl;vl. 
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Now Didbi), IDtkk Pp. svii 1 IDO. Pric-i- 
Ha. lO’Vi). 

Patlboua. plants non:;!it.ulo ono of tlu' nunh 
important proup;; of the floral wealth of thi^ 
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({('lUis l^raenniieola Sin.^h and Kalia. 
11. i\ci\, 

( Kics. 



Fl(;s. 1 3. Fii’ 1' Dorsal view. X DJO. Fir.. 
V.nlnirvirw. 'x l-’o! Ki;-. ;i. 1 \i< w. X 15). 

Hi'iifi'ic I roi'UiC'pii .il . 

y lil'iiiaUv iniiu-alcil, kci'lnl ; rhaiiiln'r;: 
...Uilmlar la .suli|',laluilar, IVw , I'lilarr.in;; raiiidly ; 
I’uiihiliails lillail will) uiuliircfcnliali'il lila- 
iiiciitoii.-' nia.'ts ; primary apn'lurr iiitmo- 
maniinal multiple; wall cak-arruu:; parlorat.-; 
radial hilanudlar in miiTorlnudurc ; ;;urlai'c 
slnu-tiu'i* tii:'linrlly ravost\ 

(Unii iHirisen uiid Ue)n(iv}\r>. Ilu‘ 

!‘i*nur diirri's I’miu all ntlui’ I'.nntM'a dcsrribnd. 
undtT Wu' (’tlobia.crinaaaa in posacasinn tbe pri~ 
mary intt'ri()niarj*inal multiple aparturi* and the 
inlillina, nf Ihn und.iilii*al a.pat'ta nK<M‘pt with tlu‘ 
p,t‘nus Intltcold Sinph and Kalia. DJVO. with 
vviiicli it dilVcTa in rertain dnl.aih: nf tb(‘ Ur,I 
1 uorpbnln}.‘,y. , rb’a<’ia(b('nbf n. lU'ii. hfi5) a (lo.a 
:-upi‘rl*u‘ial iM^ai'inblaiua* wdb tlir rpniudid 
p.ciu'ra NarribrelUi (’ii.almian, IDlUb Ciuciinula. 
Jlaqiua U)r>H, a,nd llaSkrnim CMiapniann and 
Darr 11)31, l>ul dilTca’S from tlaan particularly i»i 
pc.-.srs'sin;', mult i})lc primary aptuMun* intinan - 
man',inal in pnaitiun. (^'numrinla Ib'Hpa' dc^ 
scribed rn.in tlu‘ Kaniknt (Pala*on‘n(‘) of W<-a( 
lyaki.'itan st'cms to* lx* tlu‘ luaua'S.I enmparabU' 
j‘vnus, but in the absence <»r any iid’ermatmji 
IlK' d(‘lail('d mic’rostructure ef ilr. wall 
ami the nature <d' the umbilical inbliinr;, an, 
attempt tu cumpare with it ia ratilu'r (iidUndt. 
no\vt‘V(‘r, Ihi'D' i:; <‘very pnaaibility tlial aftca* 
a cirlailed n-siialy, the eemis Ckneorhihi Haque 
may pruv<‘ to In^ tlu‘ (*arliest. members of th*‘ 

family indicolidas ' 

Tiuic loralitif. H kilomet(‘rs west of Shri 
Kolayaiji, near Fuller’s earth ciuarry, BikaruT, 
Dajaslhan, India. 

r|/i)c ;mrirmi.-~-™~^Ostracod Zone, Kolayatji 
starts Daki .■“‘.tsatss (Yprtsslan). 


Dc'partmenl of (U‘oloy.y, 
University of Lucknow, 

I ,ucknow-7. 

and. 

Cbs)lov,y Department, 

Delhi University, I)elhi-7, May 


S. N. SiNcu. 


Phahua Kai.ia. 
26, B)70. 
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1971), 16 (1), 7(1. I’N. 1 2. 
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(Dli2), S<ndsby (DtiH), and Sen and Flefeher 
( D(>2). 

'Phis is the lirst rtn-ord of U rdutnrlur. aimau' 
l.iu* i)arasit(‘s of the elephant so far descaalied 
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Dr. R, D. Nanjiah, Director of In.structitnn 
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Priiu'ip!r*» of’ iii fItKhrr PlantH. B.r 

1. v;m Bor Ihjl i SprtUKor -VorhoL Berlin. 
Hon!rll4-r,t aiul Yorh i. BlRh vii | 

154, Pru.*r DM :m , D.S, 9 dd 
‘Ilir work utli-rrcl hvrv e. a t‘uiu|»auit»u vohnne 
tu the \v«rk hy K Fat*r,n un.i I.. van tli-r Fu^ 


Ih'iuriiilc^ of Polliiia/.ion. Ecology, which 
(loal.s with tlu‘ |)rt'ci‘tlin.i»’ iiliasc u! reproduction 
in plants. 

In iiu* prt\s{‘nt work too, the emphasis is on 
prineiplos and t'cology. U is neither an enume¬ 
ration of mechanisms, nor a compilation ol 
eases. Kidk'.v’s nioiuimental work, The. Dis- 
Ih'i'yatl oj PUiiiiy 'Vhrougfioui the World, already 
eonipr<'ss(*;; 700 lar.iR' pat’cs of .small print, and 
I'esoareli ha;; proetH'cled since then. Though 
till;; wMirk i;; moi'(' than just a (‘ompilation and 
cemaiie- mtieh insight, and thoughts on principles 
m .addition to revit'ws, its taimpU^leness hindcr.s' 
its a;; a tt'xt-liook. As a revroronce work, 
li is uir nrpas:‘.ed rod tlu* writer made Irequent 
Use of it. 

'I’he contents of this Ixmk are : 1. Introdue- 
lion: 11. (JeiH'ral Terminolog.y ; III. The Units 
of I)i::persal ; IV. Ktdation between 

Flower;, Sts'ds aiul Fruits; V. Feolngical Dis¬ 
persal (Ma;-;s(ss, Fstalilislied on tlu' lir-sis of the 
Di.spersing, Ag'ent;: ; VI. CJomIdnalion, Limita¬ 
tion anti (5>oi)t‘)-ation ; Vll. Establishment; 
Vni. The Evolution of Dispersal Organs; 
IX. Etailogieal Devtdopimmts in l.eguminous 
Fruits : and X. Man and His ITants. 

C. V. R. 


Ornamental Bulbous Plants. B.v S. L. Jindal. 
(Indian Council of Agricultural Research, 
New Delhi), 19()8. Pp. xvu T 190. Price 
Its. 19-75. 

Bulbous plants constitute one of the most 
important groups of the floral wealth of the 
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country. Beauty, fragrance and colour of their 
bloom, the superb excellence of their flowers 
for interior decorations, their symbolic values 
and medicinal aspects have been responsible 
for endearing their cultivation to the garden 
lover. 

The Ornanicntal Bulbous Plants- gives in 
d('tc,il the description of bulbous plants which 
can bv grown under Indian conditions, so that 
c;arden enthusiast can fully exploit their beauty. 

The author of this publication, who has the 
I'radical experience of growing many of the 
I dan Is described in this book, has brought 
(ogcdher information on various aspects of 
c;r(i\vth and culture of these plants. The book 
has been written in a simple language to be 
of lu'lp to amateur gardeners, and is profusely 
illustrated. C. V. R. 


History of Indian Astronomy —B haratiy a 
JifotAsh Sasira. By Sankar Ba-lakrishna 
Dikshit, Part I. English translation, by R. V. 
Vaidya. (The Manager of Publications, Civil 
Lines, Del.hi-6), 1969. Pp. xxxiv+147. 
Price Rs, 12-50; 29 .sdi. 2d. or $4.50. 
Bharatiya Jyoiish Sasira, originally published 
hi 1896 in the Marathi language, is the out¬ 
come of a deep and critical study made by the 
Vedantie. and Sanskrit scholar Sankar Bala- 
krishna Dikshit to trace the history and deve¬ 
lopment of Indian astronomy in ancient times. 

Wc get evidence of astronomical observations 
in India extending back to a few millennia 
B.C. in the verses of Rig-Veda and the Yajur- 
VcHla. As early as 1300 B.C. the Hindus deve¬ 
loped a hmi-solar calendar known as Vedanga 
Jyoiish Calendar which, was in vogue upto the 
third century A.D. The Siddliantic system of 
a.slVonomy came later and its development 
continued up to the 12th century A.D. 

Aiilheniic information as to the history and 
growth of Indian astronomy has to be culled 
out from references scattered in the verses of 
iho Vedas and ancient Sanskrit scriptures and 
texts still extant. Even then such references.’ 
arc' couched in strange language, allegories and 
mythic stories, and they need careful study 
and conimcntation. Many scholars, Western as 
well as Oriental, have made great contributions 
in this direction in the last century. Shri 
Sankar Balakrishna Dikshit’s treatise is per¬ 
haps the only book recording the history of 
Indian astronomy from the ancient to the 


modern times, and it deserves to be more widely 
known to Indologists, foreign and Indian. 

Thus the undertaking by the India Meteoro¬ 
logical Department to bring out an English 
translation of this treatise will be welcome not 
only to researchers in the history of astronomy 
but also to the non-Marathi-knowing public 
of India interested in ancient Hindu astronomy. 

The volume under review is Part I of the 
treatise and it traces the history of Indian, 
astronomy in the Vedic and. Vedanga periods 
from the ancient times up to 1000 B.C. In the 
text Vedic mantras and Sanskrit verses have, 
been frequently quoted and their gists are 
given along with the author’s critical com¬ 
ments. The other two parts comprising the 
Siddhantic period and the Modern period arc:; 
expected to be brought out early. A. S. G. 


Books Received 

Elementary Functions —An Introduction. By 
J. T. Mohat. (Addison-Wesley Pub. Co., 
London W. 1, England), 1970. Pp. viii + 3.12. 
Price 65 sh. 

Elements of Quantum Theory. By F. J. Bock- 
hoff. (Addison-Wesley Pub. Co., London 
W. 1, England), 1970. Pp. viii + 2 ; ix + 304. 
Price 43 sh. 

Thiamin Diphosphate and Its Catalytic Func^ 
tions. By L. O. Krampitz. (Marcel Dekker, 
Inc., 95, Madison Avenue, New York 10016), 
1970. Pp. ix+65. Price $5.75. 

Arithmetics for Metal Workers. By Engelbert 
Grytz. (Asia Publishing House, Calicut 
St., Ballard Estate, Bombay-1), 1969. 
Pp. 234. 

National Biography Series — Jagadis- Chandra 
Bose. By S. N. Basu. (The National Book 
Trust, A, 5, Green Park, New Delhi-16), 1970. 
Pp. v + 70. Price Rs. 2*00. 

Carnegie Institution of Washington — Year-^Book 
68 (1968-69). (Carnegie Institution of 

Washington, Washington D.C.), 1970: Pp. xi-f- 
716. 

Aspects of Allergy and Applied Immunology 
(Vol. II). By R. Vishwanathan, R. K. 
Sanyal, S. Arora, G. Bazaz Malik and B. D. 
Miglani. (New Heights,, M/1024, Daryaganj, 
Delhi-6), 1970. Pp. ii + 196. Price Rs. 30-00. 

An Introduction to Ion Exchange. By Russell 
Paterson. (Hayden and Son Ltd., Spectrum 
House, Alderton Crescent, London N.W. 4), 
1970. Pp. vi + 109. Price £ 2.10.0. 


214S-70. Published by S. R. S. Sastry., Manager, Current Science Association, Bangalore-6, and Printed 
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MICROCLINIZATION OF PLAGIOCLASE BY SOLID-STATE REACTION 

G. V. ANANTHA IYER, T. R. NARAYANAN KUTTY and A. R. VASUDEVA MURTHY 
Department oj Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore-^U 


l^J^HE natural -conversion of albite (NaAlSi^Oj,) 
and microcline (KAlSi^^O,^) by the cation, 
exchange reaction in the molten alkali halides 
has been reported by Wyart and Sabatier (1956) 
as well as by Orville (1967). The present 
series of experiments indicate that the reaction 
between albite and potassium halide takes' 
place in the solid-state at a temperature of 
550-600° C. Under the same set of conditions, 
conversion of disordered oligoclase to sanidine 
takes place. It is found that these solid-state 
reactions occur without any change in the 
order-disorder characteristics of the feldspars. 

The powdered albite (c-200 to 250 mesh) is 
thoroughly mixed with dry potassium halide 
powder (chloi'ide, bromide or iodide) in dif¬ 
ferent ratios. The mixture is heated in a 
platinum crucible at 550° C. and maintained at 
this temperature for 72 hours. At the end of 
this interval of time, the mixture is cooled, 
washed with water on a sintered glass septum 
to dissolve all the alkali halides. The residue 
remaining on the septum is used for ohemical 
analysis and infrared spectral studies. Experi¬ 
ments are carried out with different weight 
ratios of potassium halides (30, 5, 3 or 1 times 
the weight of albite). Reaction proceeds in 
-all the cases at 550° C. and is complete in about 
48"72 hours. Reaction is found to be quicker 
with potassium iodide. 

The albite used in the present set of experi¬ 
ments. is from the orc-pegmatite altered con¬ 
tact of the Nandydrug mine of Kolar Gold 
Fields. The chemical composition of this, 
feldspar is SiO. 68*8%, AL>0;i 19'-40% and 
Na^O 10*76%. The calcium content in these 
samples is below detection. The sample of 
potassium feldspar obtained from the reaction 
has the composition SiOo 64*7%, ALO.j 18*3% 
and K^O 16*8% with minimum sodium content. 
It can be concluded that nearly complete 
replacement of sodium occurs during the 
reaction. 

The infrared spectra of the albite, the con¬ 
verted material and a sample of potassium 
feldspar (microcline) are given in Fig. 1. 
The coincidence of spectra II and II are very 
evident. The spectrum shows that the micro¬ 
cline produced is highly ordered. As the 
degree pf disordering increases, the hands in 


the 800-700 cm."i become less sharp. It had 
been proved that infrared spectrum is a better 
tool in determining the order-disorder nature 
in feldspars (Hafner and Laves, 1962). 



Fig. 1. Infrared spectram. I—Albite. II—The product 
of reaction with KCI. Ill—Microcline. 


The fact that the reaction occurs independ,ent 
of the ratio of potassium halide to albite, indi¬ 
cates that the process is a solid-solid reaction. 
Alternatively, it can be treated as a simple 
exchange of cation in which the framework of 
linked Si04 and AIO4 tetrahedra of the 
feldspar remain intact as in the case of zeolites. 
If it is a simple ion exchange of the zeolite 
type, the ratio of potassium halide to albite 
should affect the extent of reaction, the more 
the amount of potassium salt, the quicker and 
complete will be the exchange. The experi¬ 
mental data indicate no such characteristics and 
hence is a true solid-solid reaction. 

The reaction is also done with oligoclase. 
The powdered oligoclase (from Halagur), when 
mixed with 30 times the weight of KCI and 
heated at 600° C. for 72 hours, gets converted 
into sanidine. The formation of sanidine is due 
to the fact that the oligoclase used, is from the 
characteristic facies which is comparatively dis¬ 
ordered (Fig. 2). The two series of reactions 
clearly indicate that the structural state of 
feldspars remains unaltered during the solid- 
state reaction. 

These sets of reaction are of particular 
significance for the following reasons. The 
synthesis of potassium feldspar always results 
in the disordered monoclinic phase. The 
conversion of sanidine to microcline is never 
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achieved under laboratory conditions. Hov/- 
ever, the ordered microcline is widely found in. 



FIG. 2. Infrared spectrum of oli^oclase. I—The reaction 
product by heating with KCl at 600® C. for 72 hrs. II and 
III—Sanidine. 


nature in the rocks of lower amphibolite 
facies. The origin of microclines in such cases 
cah be explained as due to the solid-state 
conversion of plagioclase (albite rich) into 
microclines by potassium metasomatism. Petro¬ 
graphic works in the granitic rocks of South- 
East Precambrian of Mysore reveal that 
potassium feldspars were formed by the micro- 
clinization of plagioclases (Radhakrishna, 1956). 

The experiments, conducted under similar 
conditions: for the reaction of sodium chloride 
with microcline, do not yield any albite, 

1. Hafner and Laves, JVorsk Ccolo^iU Tidsi-krift^ Byg 

2H, 1962. 

2. Radhakrishna,!). P., My^. Gcol, Assai. BulLy 1966, 

. P- 

3. Philip, M. Oiville, A//h’nca?t Afiiieraloy;ist ^ 1967, 52, 

55. 

4. Wyart, J. and Sabatier, G., Dull. Soc. Franc Mineral., 

1956, 79, 414. 


MAGNETIZATION OF METANORITE DYKE IN HIRAPUR, DHANBAD 

JAGDEO SINGH and M. KRISHNA RAO 
Department of Applied Geophysics, Indian School of Mines, Dhanhad. 


M ETABASIC rocks of pre-Cambrian age 
occur intruding the Archean metamorphic 
rock^ in and around Dhanbad (Bihar State). 
They include metanorite, metadolerite and 
epidiorite. The rocks were originally of 
doleritic composition but have been later sub¬ 
jected to metamorphism. They occur as 
irregular masses forming high and low hillocks 
and as broad dykes. 

A magnetic study of a metabasic dyke in. 
Dhaiya, Dhanbad, has been made by the authors."*- 
The Hirapur and Dhaiya dykes are connected 
and they are about a mile apart. 

The metanorite of Hirapur is composed of 
plagioclase (mostly labradorite) and pyroxene 
as: essential, and olivine, biotite and m.agnetite 
as accessory minerals. The pyroxene is mainly 
pink hypersthene. Pyroxene is altered to 
fibrous green amphibole. Ophitic to sub- 
ophitic texture is seen. Satyanarayana Murty 
and AgrawaP reported cloudiness of felspars in 
this metanorite and they attributed this to the 
effects of metamorphism. 

The intensity and direction of natural remnant 
magnetization (N.R.M.) has been studied with 
Astatic magnetometer on oriented samples cut 
in the form of cylinders (discs). Volume 
susceptibility (k) has been determined with 
A.C, bridge. The ratio (Koenigsberger 


ratio, Q„) is. calculated. The results are shown 
in Table I. J., and J,,. stand for intensity of 
N.R.M. and induced magnetization (taking the 
total magnetic field at Dhanbad to be 0’45 
oest.) and D and I for declination (East of 
north) and inclination (positive downwards) of 
N.R.M. respectively. The samples have been 
found to be magnetically stable. 

The N.R.M. directions are shown in the stereo¬ 
graphic projection (Fig. 1). All the samples have 
negative inclination. Based on the direction of 
horizontal magnetization, the samples are classi¬ 
fied into two groups : 

Grouy) (1) : Normally magnetized in hori¬ 
zontal direction (samples H 10 to H 16).—The 
mean declination and inclination of these 7 
samples are 30° and — 63°. This corresponds to 
normal magnetization in the southern hemi¬ 
sphere. The intensity of N.R.M., although quite 
low, is more or less consistent and varies from 
0-827 X 10"-^ to 0*340 X 10'-^ e.g.s. units. 

Group (2) : Reversely m.agnetized in the 
horizontal direction (samples H 1 to H 9, H 17 
and H 18).—The mean declination and inclina¬ 
tion of these 11 samples are 223° and — 59°. 
This corresponds to reversed magnetization in 
northern hemisphere. The intensity of N.R.M. 
is low and varies from 2*515 X 10"3 to 0*214 X. 
lO'S c,g,s, units, 
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The Koenigsberger ratio for all the 18 samples 
varies from 2-3 to 11-4 and the susceptibility, 
from 195 x lO”'* to 575 X 10*^ c.g.s. units. 


N 



O Atu DIPS UP ^ MCAN or II SAMPLES 


JbJG. 1. Hirapur dyke Stereographic projection. 
Table I 


SI 

No, 

Sample 

•NTrt 

D 

1 

[n X 10*^ 
c.g. s. 

/^XlO^ 

c.g.s. 

hxlO" 

c.g.s. 

Qn 






units 

units 

units 


1 

11 

1 

183 

-84 

2*616 

489 

0-220 

11-4 

2 

n 

2 

1S5 

-83 

2*373 

489 

0*220 

10-8 

3 

11 

3 

170 

-75 

1-387 

326 

0*147 

9*5 

4 

H 

4 

214 

-23 

0*621 

407 

0*183 

3-4 

5 

H 

5 

205 

-24 

0*845 

576 

0*259 

2*3 

6 

11 

6 

253 

-40 

0-680 

489 

0*220 

3*8 

7 

11 

7 

214 

-31 

0*704 

407 

0*183 

3*9 

8 

H 

8 

139 

-73 

0-235 

244 

0*101 

2-3 

9 

11 

9 

130 

-84 

0*214 

195 

0*088 

2*4 

K) 

H 

10 

10 

-66 

0-414 

244 

0*101 

4-0 

11 

11 

11 

72 

-59 

0*376 

245 

0-101 

3*7 

12 

11 

12 

56 

-46 

0-346 

163 

0*073 

6*4 

13 

H 

13 

364 

-74 

0-729 

320 

0-147 

5-0 

14 

H 

14 

3 

-64 

0*706 

243 

0-101 

7*0 

15 

H 

15 

16 

-60 

0-827 

244 

0*101 

8*0 

10 

11 

16 

0 

-63 

0-752 

309 

0*139 

5*5 

17 

H 

17 

261 

-:!7 

0-987 

244 

0*110 

9*0 

18 

H 

18 

254 

-37 

0-940 

246 

0*111 

8-6 


The pal^olatitudes (\) for the place, as 
deduced from the two groups of magnetization, 
are shown in Table II. 


Table II 



1 Normal .. 7 30° -63° 11<^ 33 44° s 

2 Reversed .. 11 223® -69° 19° 6 40° N 


The magnetization of the two groups of 
samples is consistent with the position of India 
in the southern and northern hemispheres. The 
Deccan traps** and Rejmahal traps'^ and some 
dykes contemporaneous with these show a 
position in southern hemisphere, while Yeldurti 
hematites,*"* Visakhapatnam charnockites,'-' 
Malani rhyolites, Bijawar Traps and Mundwara 
Complex* and a dyke near Hyderabad'^^ show a 
position in northern hemisphere. 

It is interesting to note that both the groups 
are present in the same outcrop. An explana¬ 
tion is attempted here : The entire dyke has 
not been effected by metamorphism uniformly. 
Portions of the dyke not heated above the curie 
point of magnetic minerals, retained their 
original magnetism of northern hemisphere and 
those heated above the curie point acquired 
magnetism of southern hemisphere. It is 
presumed here that continental drift has taken 
place. 
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establishment and colonization bv a wild potato species 

IN THE OLD W0RLD~IN THE SIMLA HILLS, INDIA 


N. M. NAYAR and M. S. GOHAL 
Central Potato Research Institute, Simla-l, H.P. 


ITHE tuber-bearing Solanums (section Tuhe- 
rarium, subgenus Pachystemomum, family 
Solanaceae) are native to the Americas and 
occur throughout that continent except Guianas 
and Canada. They are present most abundantly 
in South Central Mexico and Peru~Bolivia- 
North-West Argentina. Though confined for 
the most part to mountains—^upto 5,000 metres 
altitude, but mostly between 2,000-4,000 metres 
altitude—they are found in a great variety of 
habitats, from arid and semi-arid regions, to 
bleak alpine meadows, wet subtropical forests, 
and even in salty spray at sea-leveld’- The 
only report of section Tuherariurn occurring in 
Old World is of some potato plants found 
growing in Basutoland, South Africa, at about 
2,000 metres altitude.'* They have been sug¬ 
gested as potatoes originally introduced in this 
region in 1830, or later escapes from their 
cultivation. They resemble a coarse cultivated 
plant. 

Plants of a tuberiferous Solanum species, 
S. chaccense Bitt., have been found to grow 
naturally in Simla (latitude 31° 06'N., 

longitude 77° 10' E., elevation about 2,200 
metres) for about the last 15 years. They 
first appeared on dumps where used soil and 
trash after harvesting pots in the glass: house 
(wherein are planted experimentail material 
and Solanum germplasm collections) of the 
Institute were being thrown. They began 
spreading steadily after about the first five 
years'. They new occur in colonies, except 
inside and just outside the Botany laboratories 
of the Institute. Here, they are found in about 
a hectare of land, both singly and in clusters, 
ail around the glass houses, in drainage 
channels, path sides, field borders, along hedges, 
waste lands and on dumps. The population has: 
increased considerably during the last twO' 
years, and they have now begun to appear 
even as weeds in potato fields which have never 
been planted with any wild Solanum species. 

Elsewhere, ten district populations have been 
located 200-2,000 metres away and consisting 
of 40-1,000 plants. The terrain of Simla is 
hilly, and the area is wooded, mostly with 
pure stands of Ceclrus, All populations are at 
higher elevations than that of the Institute. 
The populations were observed regularly for 


their emergence, flowering and berry setting. 
About 15-50 plants each from six populations 
were planted singly in pots, and studied for 
their variations and breeding behaviour. The 
main inferences are given below. 

This Institute has been maintaining since 
1934, most of the tuber-bearing Solanum 
species. They have been introduced from 
Britain (Commonwealth Potato Collection and 
Prof. Hawkes’ collection) and the USA (US 
Department of Agriculture). Most species have 
2-6 accessions, but some like S. chaccense, 
S. demissum, S. acanlc and S. phureja have 
many more. 

Obviously, the species first escaped on the 
rubbish dumps where soil and traish were being 
thrown after harvest from pots planted with 
experimental material including species. Since 
many accessions of this species have been 
available in the collection, tubers of more than 
one accession might have escaped and estab¬ 
lished themselves as plants thereafter. The 
species is self-incompatible, and hence berries 
would have been formed on these plants, 
through outcrossing. These berries might then 
have been dispersed by birds. This is evident 
from the following: (T) Population size—New 
populations, when they make their first 
appearance, consist of colonies of 20 30 
plants each. We have not so far observed 
plants singly ainywherc except inside the 
Institute. (2) All the ten populations are 
located at higher elevations than that of the 
Institute, and rains could not therefore have 
dispersed them. (3) Grazing by cattle is 
limited in the area, and further, local cattle do 
not eat them. 

The species, 5. chacoense, is self-incompatible 
and asexually propaigated, but in its native 
habitats is generally seed-propagated,- But, in 
Simla hills its establishment, colonization and 
spread are being accomplished through a series 
of adaptive features' brought about by shifts 
in breeding system. They are, firstly, as 
pointed out earlier, it disperses itself through 
berries carried by birds. Next, the colonies 
establish themselves asexually, as is evident 
from the following : (1) the three smallest popu¬ 
lations do not flower, (2) the percentage of 
flowering plants and flower number per plant 
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increase with population size, (3) the build¬ 
up rate of smaller populations is slow. It is 
well known that vegetative mode of reproduc¬ 
tion is the safest and surest means of survival. 

In the third stage, after colonies attain, a 
certain size, their plants begin to flower, their 
incompatibility apparently breaks down, and 
they begin to produce berries, probably by self- 
ing also. This is inferred from the following : 
(1) Populations' having about 60 plants or more 
produce flowers, and the largest of populations 
(Institute) produce plenty of berries and 
seeds ; (2) pollen was more than 75% stain- 
able ; (3) when selfed, about 40% of plants in 
largest populations produced berries and a 
single plant (one of 20 plants tested) of second 
largest population also produced a berry. 

It isi an established fact that self-compatibility 
gives more assured seed production than self- 
incompaitibility. It is reasonable to assume 
that the largest population has) now been go¬ 
ing through this third stage, and the second 
largest population is just entering it. When 
once any population becomes well established, 
it is possible that it might revert back to its 
original self-incompatible nature, thus ensur¬ 
ing outbreeding. This maximizes the potentia¬ 
lities of sexual reproduction and is thus the 
most desirable breeding system. The Institute 
Ijoinilation .seems to have established itself 
/irmly in the area and has been spreading fast. 
They produce flowcr.s and seeds in plenty, and 


since the last two seasons, have even begun 
to appear as weeds in potato fields. 

The tuber-bearing Solanum species are a 
large group of over 150 species characterized 
by inter- and intraspecific variability. a 
number of them are weedy and ruderal in 
nature. S. chacoanse is a highly polymorphic 
weedy species and has the widest distribution 
in this group of species.i-^ 

It would be interesting to see why this 
species alone has been able to establish itself in 
tbis aieai, though the Institute has been grow¬ 
ing most of the species, and perhaps growing 
and using even more widely, another weedy, 
widely occurring self-fertile species: 5^. demisl 
sum. The material offers a good opportunity 
to observe the genetic mechanisms responsible 
for the establishment, colonization and spread 
of a self-incompatible species that is capable 
of both sexual and asexual reproduction in a 
new region half-way round the world. This 
is under way. 

We thank Dr. Mukhtar Singh, Director, for 
his interest and Prof. J. G. Hawkes, University 
of Birmingham, U.K., for his valued com¬ 
ments and advice on an earlier draft of this 
paper. 
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2. Hawkes, J. « »., Scottish Plant Breed. Sta, Record, 

1963, p. 76. 
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ORIGIN OF “COMMON SUBSIDIARIES” OF STOMATA IN THE ANGIOSPERMS 

N. RAMAYYA and T. RAJAGOPAL 
Dcixirinicni of Botany, Osmania University, Hyderabad-? (A.P.), India 


/^CCURRENCE of stomata separated from one 
^ another by several epidermal cells in 
l(.‘a.ves and other plant parts can be attributed 
to less froquent stomatal origin. But so often, 
.stomata, irrespective of their structure and 
clevelopmenl, are spaced out by single epidermal 
cells or what could bo called the “common sub- 
siciiarie.s”. Presence of common subsidiaries, 
specially in high frequency, is significant in 
that it may not only affect the pattern of spac¬ 
ing of stomata but also their density; besides, 
it contradicts the notion that inhibitory organo- 
genetic fields^ operate during stomatogenesis. 
It was, therefore, considered that a study of 
the origin of common subsidiaries should yield 
some basic data on stomatal origin in space 
and time. As far as the authors' are aware, 


there has been no work in the past on this 
aspect. Therefore, they present here results 
of their study on the origin of common sub¬ 
sidiaries in the leaves of three species, Brassica 
oleracea L., Clematis gouriana Roxb., and Dio- 
scorea bulbifera L., where common subsidiaries 
ai'c frequent. The investigation involved 
examination of epidermal peels from early 
stages of leaf primordia to those of mature 
blade. For convenience the abaxial leaf epi- 
d.ermis was only studied. Acetocarmine stain¬ 
ing helped in following stomatogenesis in whole 
mounts of early stages of leaf development of 
which dermal peels are difficult to obtain. The 
m,esogenous subsidiaries of the stomata are 
referred to as: Ml, M2, and M3 respectively 
following the sequence of their origin. 
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The frequencies of stomata and common sub¬ 
sidiaries of the three species are given in 
Table I, for comparison. A cell is counted as 

Tablf. I _ 

Leaf abaxial surface 


Common Stomata 

Species subaidiariea per square 

per square millimeter 

millimeter Ca, 

Ca. 


Clematis gouriana Roxb. ., 24 -^9 

Dioscorea bulbifera \j„ .. 90 1S8 

Brassica oleracea lu, •• 208 318 


a common subsidiary if it is shared by a mini¬ 
mum of two stomata (Figs. 2 A and 3 E). Com¬ 
mon subsidiaries flanked by three or four 
stomata are rare (Figs. IE and 3D) as com¬ 
pared to those by two in the three species. 

From the data (Table I) it is clear that the 

more the common subsidiaries, the more are 

stomata per square millimeter in the species 
studied. It is, however, necessary to state here 
that frequency of stomata is not governed 

merely by the common subsidiaries. It is 
affected by the size of the epidermal cells as 
well as of the stomata, the details of which 
are to be published elsewhere. Information on 
the origin of the' common subsidiaries in the 
three species is as follows : 

Brassica oleracea .—The leaves bear about 
208 common subsidiaries per millimeter square. 
The stomata are anisocytic, monocylic, diffusely 
distributed, oriented at random (Fig, 3). The 
subsidiaries and normal epidermal cells are alike 
being sinuous, and smooth-surfaced. As seen 
from Fig. 3 A-C, often 2 or 3 subsidiaries of a 
stoma act as common subsidiaries. The stomata 
are mesogenous and trilabrate in origin (sec 
Fig. 4 A-C) with the last subsidiary being 
the smallest (Fig. 4 C, M3), The stomata 
produced in the very early stages are inde¬ 
pendent from one another as seen in peels 
from leaf primordia, 2-5 cm. long (Fig. 4); but 
in thos,e from about 5 cm. long, origin of com¬ 
mon subsidiaries can be observed (Fig. 5). In 
the latter peels one (Fig. 5 A), or more 
(Fig. 5B) subsidiaries of the stomata, earlier 
differentiated, act as meristemoids dividing un¬ 
equally, of which the larger cell becomes the 
common subsidiary, whereas the smaller one, 
through further divisions, gives rise to a new 
stoma. The common subsidiary differentiated 
is thus mesogenous to both its stomata. It will 
be flanked by three or more stomata, if addi¬ 
tional stomata appear abutting on it from the 
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other sides (Fig. 6 A). But it is difficult to 
determine whether these stomata originate from 
the common subsidiary already formed or from 
the adjacent cells. Origin of stomata and com¬ 
mon subsidiaries in this manner continues till 
the leaves have grown to about 10-5 cm. long 
when the stomatal mesogenes and other epi¬ 
dermal cells all appear completely differentiated 
possessing deeply sinuate walls (Fig. 6) as in 
mature leaves (Fig. 3). From the observations 
it is clear that it is due to the labile nature of 
largely the stomatal mesogenes that common 
subsidiaries originate in the species. 

Clematis gouriana .—The common subsidiaries 
are about 24 per millimeter square (Table I). 
The stomata are anomocytic, diffusely distri¬ 
buted and randomly oriented (Fig. 2). The 
subsidiaries and epidermal cells are all alike. 
The stomata are mesoperigenous and dolabrate 
in their ontogeny as only two of the subsidia¬ 
ries are mesogenous (the first subsidiary_M 1, 

however, vacuolates quite early, sec Fig. 8B), 
whereas the rest are perigenous: (Fig. 8 A, B). 
The initially formed stomata, which are seen 
in peels of leaf primordia about 0*5 cm. long, 
are without common subsidiaries (Fig. 8 C, D), 
but in peels of primordia over a cm. long, sub¬ 
sidiaries of certain stomata, already formed, 
become activated as stomatal meristemoids 
(Fig. 7 A). Since the mesogenes of the 
stomata mature early, it is difficult to 
judge whether the subsidiary acting as 
stomatal meristemoid is mesogenous or peri¬ 
genous. As described in the previous species, 
the larger mesogene (Ml), produced through 
the unequal division of the meristemoid, be¬ 
comes the common subsidiary (Fig. 7 A). If 
the subsidiary acting as meristemoid is meso¬ 
genous, the common subsidiary formed is 
obviously mesogenous to both the stomata con¬ 
cerned ; otherwise it will be perigenous to the 
first formed stoma, and mesogenous to the later 
one. Subsidiaries shared by three or four stomata 
also appear at this stage, but the ontogenetic 
relationship of such common subsidiaries with 
the stomata concerned is difficult to determine 
due to their belated origin. Origin of stomata 
giving rise to common subsidiaries may continue 
for long, as in Brassica (see Fig. 11). 

Dioscorea buZ bi/era.—-The epidermis shows 
about 90 common subsidiaries per millimeter 
square, but the stomata possessing the common 
subsidiaries occur in aggregates (Fig. 1 A-D). The 
stomata arc mostly anomocytic, diffusely distri¬ 
buted and randomly oriented. The subsidiaries 
and normal epidermal cells bear straight to 
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curved walls and the two arc not mutually dis- two cells (Pig. 9 A), of wdiich the larger forms 

tinctivo (Fig. 1). The stomatal meristemoids a mesogene, whereas the smaller one develops 

start appearing when the leaf primordia arc into a stoma by undergoing a division 

about 2cm. long (Fig. 9). Through an un- (Fig. 10A). The larger cell is recognisable as 

eoual division, a protodennal cell divides into^ a mesogene in the early ontogeny only topo- 
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grapiiically (Fig. 9 A), for its contents exhaust 
quite rapidly. The first formed meristemoids. 
are distanced from each other by two or more 
cells (Fig. 9 A, B), but by the time the leaf 
primordia are about 6-5 cm. long, clusters of 
abutting protodermal cells start functioning as 
meristemoids and produce stomata as' described 
above (Fig. 10). From the figure it is; clear 
that the stomata so originate (as indicated by 
the meristemoids) that one stoma will come to 
abut on the mesogene of the other, so that the 
mesogene becomes a common subsidiary. Sub¬ 
sidiary of this kind will be obviously meso- 
genous to its own stoma, but perigenous to the 
one adjacently formed. Occasionally, however, 
a common subsidiary is seen which is peri- 
genous; to all its abutting stomata as seen from 
Fig. 12 A. In the latter, a common subsi¬ 
diary is flanked by a guard cell mother cell 
(which will turn into a stoma by the next 
division) on one side and ai young stoma on 
the other. From the topography of the guard 
cell mother cell and the young stoma it is clear 
that they are derived from adjacent cells. 

The obsjervations lead to several interesting 
conclusions. Common subsidiaries are associated 
with stomata irrespective of their ontogenetic 


pattern (whether mesogenous, mesoperigenous 
or perigenous). The first formed stomata do 
not possess any common subsidiaries, the latter 
appearing only in the subsequent period due to 
origin of fresh stomata either from or close to 
the subsidiaries of stomata already formed. 
Formation of common subsidiaries may last 
nearly upto the maturation of the leaf as in 
Brassica. No evidence is noted in favour of 
Bunning’s’ hypothesis that stomata originate at 
points beyond the range of inhibitory fields of 
previously formed stomata (as seen from 
Figs. 10, 12 and 5B). In terms of their onto¬ 
genetic relationship, common subsidiaries are 
recognisable into three types ; they may be (1) 
mesogenous to the stomata concerned or (2) 
mesogenous to some and perigenous to the others 
or (3) perigenous to one and all. 

We express our gratitude to Prof. M. R. 
Suxena for facilities and encouragement. One 
of us (TR) is thankful to the Council of 
‘Scientific and Industrial Reseairch, New Delhi, 
for the award of a Senior Research Fellowship. 


1. Banning. E., “General processes of differentiation in 
the gr^^wth of leaves/' Gromth of leaves^ 

Ed. Milthrope. F. L., Butterw^orth Sci. Publ., 
London, 19’6, p. 18. 


ENVIRONMENTAL POLLUTION 


recognize a problem is the first step 
towards its solution but it is certainly not 
enough. This was clearly expressed by 
Dr. M. G. Candau, Director-General of the 
World Health Organization in the presentation 
of his annual report to the World Health, 
Assembly. This is what he said: “We have 
to develop a simple and effective international 
detection and warning system designed for 
studying at the level of the city, nation and 
even continent the factors which modify our 
environment thus enabling us to overcome a 
problem which is, indeed, ours but which we 
must resolve not to hand on to our children. 
Such a detection system may be considered as. 
the application of epidemiology to ecology. Its 
development would require a structural and 
quantitative analysis of all the essential factors 
of the environment—physical, chemical, bio¬ 
logical and psychological—in order to deter¬ 
mine the indicators that can serve as alarm 
signals. This means that the international 
community must come to some agreement on 
the levels or thresholds beyond which hazards 
exist. 

This, in Dr. Candau's opinion, would be the 
first stage of the project to be followed by 


other developments, as he went on to explain : 
“The data collected will in any case be useful, 
since they will improve the quality and quantity 
of the information already available to us. But 
beyond even a detection system such as I have 
just described in broad outline, we have to 
look ahead in the more distant future, as a 
subsequent step in this project, to a wox'ld in¬ 
formation centre directly linked by computers 
to national and regional health services. 

For many years now, WHO has been develop¬ 
ing surveillance and monitoring activities in 
such fields as adverse reactions to drugs, the 
communicable diseases (including malaria and 
smallpox), pesticides, air and water pollutants 
and the micro-chemicals and their toxic and 
genetic effects on man. These and a host of 
other problems are very complex in nature 
and the critical data are lacking in practically 
every area. For the past several months wc 
have been studying how to develop plans, short 
■and long-term in nature, that will enable WHO 
to proceed more effectively in the task of 
defining and interpreting environmental in¬ 
fluences on the health of man, and to take 
appropriate action.— (Courtesy: WHO Press 
Release.) 
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LETTERS TO THE EDITOR 


THE CRYSTAL STRUCTURE OF 
HOMOPHTHALIC ACID. 

Homophthalic acid, C,,Hj,0.j, is a dicarboxylic 
acid and some ci its salts have unusual crystal 
sti'ucturcs (Gupta and Dubey>). The crystal 
."true!Lire ot the acid itself is of great interest 
as both the carboxyl groups in the same mole¬ 
cule are likely to form hydrogen bonds, across 
centres of symmetry, giving dimers. 



FIG 1. The electron density projection looking down 
the [001] axis. 

X-Ra?/ Data.—-The unit cell data are the 
same as rei^orted by Gupta and Bose,- viz., 
ar:=8*45A, b=l()-87A, c-5*23 A, 
fl — 116 " 10 ', y -l: 96 ’ 44', Number of molecules, 
in the unit ccdl Z 2, Space group, PT. Com¬ 
plete zonal and three-dimensional data were 
collected with copper unllltcred radiation and 
Weissenberg photography (normal and cqui- 
inclination). A total of ^ 600 indepeindent 
rc^flexions were collected with non-zero inten- 
yity values. Patterson projections failed to 

give any clue to the structure. The structure 
V/as solved hy using normalized structure 


factors and symbolic addition procedure. This 
gave a clue of the structure as looking down 
the [100] axis, which was, how*ever, not the 
best resolved projection. Inequality relations 
and reiterative Fourier refinements gave the 
ultimate solution of the structure and the best 
resolved Fourier projection down the [001] 
axis is shown in Fig. 1. The R. factors at this 
stage of analysis are R(hko)= 0*21, R(okl) 
— 0-23. In the crystal homophthalic acid 
molecules are linked through their carboxyl 
groups (COOH) across centres of symmetry, 
with hydrogen bonds of 2*66 A and 2*61 A. 
The geometry of the molecule and other inter- 
molecular contacts are normal. 

Department of Physics, M. P. Gupta. 

University of Ranchi, D. S. Dubey. 

Ranchi-8, January 15, 1970. M. Sahu. 


1 . GuDta, M. P. and Dubey, D. S., Curr. ScL, 1970, 

39, 152, 

2. — and Bose, S., InJ. /our. of Phys., 1969, 43> 45. 


MEAN SQUARE AMPLITUDES FOR THE 
IN-PLANE VIBRATIONS IN 
DIMETHYLFORMAMIDE AND 
DIMETHYLACETAMIDE 

The authors' carried out the normal co-ordinate 
treatment of N, N-dimethylformamide and 
N, N-dimethylacetamide, and the magnitude of 
the mixing of the various skeletal frequencies 
in these molecules was estimated by calculating 
the iDOtential energy distribution of each normal 
mode among the various symmetry co-ordi¬ 
nates. We now report the mean square 
amplitudes of vibration of the various linkages 
in N, N-dimethylformamide and N, N-dimethyl¬ 
acetamide. 

The mean square amplitude of vibration is 
given by 

i:.= LAL d) 

where L is the transpose of the L matrix and 
A is a diagonal matrix with the elements 

At •= (Q/;-) = g- 2 - coth (-2 kt) 

/Qt“) is the mean square of the K'* normal 
co-ordinate. The mean square amplitudes of 
vibrations and the mean amplitudes at tem¬ 
peratures 0“ K and 300° K are given in Table T 
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Table I 

Mean square amplitudes and mean amplitudes oj vibrations of various linkages in 
N) N-dimethylformamide and N, N-dimethylacetamide 


Bond and mode 
of 

vibration 


Mean square amplitude (in A“) 

Mean amplitude (in A) 

Molecule 

T=0° K 

T=300®K 

T = 0® K 

T = 300°K 

/ ^t/CHoN 

DMF 

0*002431 

0*002612 

0-0493 

0-0501 

Vqs ^ ^N^CHa) 

DMA 

0‘002401 

0*002453 

0*0490 

0-0495 

/ /CHa \ 

DMF 

0-001813 

0*001935 

0*0420 

0-0440 

^ \CH3 } 

DMA 

0.001823 

0-001920 

0-0427 

0*0438 

V (C—H) 

DMF 

0*006787 

0-006801 

0*0824 

0*0825 

v(C—CHa) 

DMA 

0-003000 

0-003223 

0*0548 

0*0568 

DMF 

0-001634 

0-001645 

0*0404 

0*0406 

V (C = 0) 

DMA 

0-001652 

0*001668 

0-0406 

0-0408 


DMF 

0-001982 

0-002031 

0-0427 

0-0451 

V (C —N) 

DMA 

0-001869 

0-001922 

0-0432 

0-0438 


Th6 mean amplitude of vibration of C = O stretch has the lowest value and that of C fl has the highest value 
as expected. The variation of the mean amplitude of vibration of C —d linkage with t.mpsrature is relatively low 
compared to those of the other linkages. 


found to be mostly cylindrical. 60" and 90® 
domains were observed and studied by optical 
and multiple beam interferometry methods. 

60" domains are formed by twinning oii 
pseudocubic (Oil) planes or orthorhombic (111) 
planes.- These planes pass through the body 
cf the crystal, making an angle of nearly 45“ 
with the edges of a pseudocubic (001) plane. 
The polarising microscope clearly reveals these 
domains in thin crystal plates. It was found 
that while one domain exhibited symmetrical 
exitinction, the neighbouring domain across the 
domain wall showed parallel extinction. This, 
is, indeed, to be expected since the polar axesi 
in the 60“ domains lie in perpendicular planes. 

90“ domains, are formed by twinning on 
pseudocubic (001) planes or orthorhombic 
(110) planes.- Transmission photographs 
taken on a transparent sample grown on the 
bed of flux revealed the domain walls going 
through the body of the crystal at an angle of 
90“ with the major surface which was pseudo¬ 
cubic (001) plane. Clearly, the domain walls, 
were 90“ domains. This was conlirmed with 
the polarizing microscope w'hen symmetrical 
extinction in both the domains across the 
domain wall was observed, and rotation of the 
crystal stage through 90“ resulted in bright 
regions getting dark and dark regions bright, 
showing the existence of 90“ domains with polar 
axes in the observed plane and perpendicular 
to each other. 

These 60“ and 90“ domains are found to 
appear in a variety of combinations in the 
crystals. Figure 1 is a very good example 
of complex domain patterns that can 
arise. 90° domain lines are very faint and barely 
visible and are always parallel to the pseudo- 
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DOMAINS IN FERROELE-CTRIC 
POTASSIUM NIOBATE SINGLE 
CRYSTALS 

Potassium niobate, KNbO.^, belongs to the 
family of ferroelectric perovskite type oxide.s 
and follows the same sequence of phase transi¬ 
tions as BaTiOo.i The domains in BaTiO;^ have 
been studied, in detail by various investi¬ 
gators--"^ but no work on domains in KNbO.j 
has been reported, probably because of the 
difficulty in growing good single crystals which 
are not highly twinned. We have grown these 
single crystals^* suitable for domain study. 
Since KNbO.j exists in orthorhombic phase at 
room temperature, 60“ domains along with 90“ 
and 180“ walls are obtained. 

180“ domains were revealed when thin 
crystal flakes were etched in HoO^ and it was 
observed that a depression on one face corres¬ 
ponded to an elevation, on the other face 
because of the preferential dissolution with 
respect to the polar axis, These domains were 
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cubic edges. In contrast, 60“ domain lines are 
quite sharp and can lie either pairallel. or sym¬ 
metrical to the edges on the pseudoeubic (001) 
plane. In Fig. 1 both 60“ and 90° domain lines 
are seen parallel to pseudocubic edges. As 
60“ and 90“ domains produce distinctive sur¬ 
face deformationsc“’ they are easily identified 
as 60“ or 90“ domain lines by obtaining the 
multiple beam interferogram over the same 
crystal suri'ace. Figure 2 is such an inter¬ 
ferogram over the crystal surface of Fig. 1. 60' 
doma'ins are seen to be inclined across the 



Fig, 1. Microphotograph of KNbOg crystal surface. 



FIG. 2. Interferogram over the same crystal surface. 


domain line at an angle of 57', and 90° domains 
at an angle of nearly 30'. Also head-to-head 
or tail-to-tail couiiling of dipoles (Portion AB) 
i.«.’ seen at places along with the usual head-to- 
tail coupling that gives rise to step ladder 
structure. 

Inlerrerogi'rjms on a number of crystals also 
revealed the existence of sharp surface angles, 
cui'vatures and wedges. Thes'e surface angles 
and curvatures can be explained to be due to 
the presence of wedges. In contrast to 90° 
wedges, in the tetragonal BaTiO;^, these wedges 
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in KNbO.. are 60° wedges. The wedge angle 
is found to be 57'. These wedges usually 
originate from the edge of the crystal and can 
be moved with the slight application of stress. 
After releasing the stress, they generally 
return to their original position. 

The surface angles and angles between the 
planes across 90° and 60° domain walls are found 
to be temperature-dependent. They decrease 
with temperature upto the phase transition at 
225° C. when a new domain pattern of tetra¬ 
gonal phase, resembling the domain pattern of 
the orthorhombic phase in many cases, is set up 
which persists upto the Curie transition at 
435° C., after which the surface deformation 
vanishes completely wdth the ferroelectric nature 
of the crystal. In the tetragonal phase the 
surface deformations, and their variation with 
temperature are similar to those found in 
tetragonal BaTiO.^.-^ ''^ 
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KINETICS OF OXIDATION OF 
p-METHOXYACETOPHENONE BY 
MANGANESE(III) SULPHATE 

A SYSTEMATIC study of the oxidation of ketones 
by manganese (HI) sulphate was undertaken 
by the authors to investigate the role of the 
enol form in the oxidation process. The present 
communication is about the results of oxida¬ 
tion of p-methoxyacetophenone by Mn(III). 

The reactions were carried out in 20*% 
acetic acid solution. The rate at which Mn(III) 
disappears followed first-order rate law and at 
constant ionic strength the rate is independent 
of acidity. The rate showed a first-order 
dependence on the concentration of thv, 
ketone. The oxidation rate is unaffected by 
changes in percentage of acetic acid in solution 
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(2()-f)()^./) and by addition of MnClI). Tht' 
reaction w’us studic'd a.t ditrcrt'ni tornperaturt'S 
from 30”-4r)® C. and thermodynamic x^arameters 
calculated. 

The enolisation rate of p-inethoxyaeetopht*- 
none was measured by broinination method 
and is of first order with resx>ect to the ketone 
and hydrogen ion individually, and of zero 
order to bromine, Tht' higher concentration 
of acetic acid (20-80'.7) results in increast'd 
enolisation rate at 85" C. 2-Ik'! •. 10 - 

7-76 X 10 •’ 1. mole i sec. M. 

The oxidation of ketones by Mndll) pyro¬ 
phosphate was xiostulati'd ri« ('iiolisation.^ The 
kinetiics of the oxidation and enolisation of 
p-methoxyacetophenone lU'e dilTeri'id. and enot 
form is not likely to bt‘ invohad in t.h(‘ oxida¬ 
tion x^rocess. At 35" C. and in 20''; acidic acid 
solution the enolisation rate is 2*83 10 ‘ 1. 

mole*^ sec, ^ wdiLile the oxidation rate under 
similar condition is 28*5 «. 10 ' 1. mole ’ sec. b 
Thus the oxidation is faster than enolisation 
and the oxidation involved the attack on tlu' 
keto-form by Mndll), which also sui>ports the 
observation of littler.- 

The following’ mechanism may b(' sugiu*.st<‘d : 

CirnO.CdliCCXTl:, 1 Mu (III) 

-| 

0 -:()-V M,^ (UI) I 

(■•aUi.Oidb, I 

Slew 

- 

cnaO.CallithbCU. } H I Mu(n). 

(’HaOXulTiCOCHa f Mu {III} 

* > cnaO.('«niC;oOH -o ik'ho i Mn(n), 

The energy of activation and entropy of 
activation as calculated from results at dif¬ 
ferent temperatures are 17*5kcals moU' ^ and 
-- 14*2 e.u. respc'ctively, 

Formaldehy<le was mainly the idi-ntiOed 
product and its estimation by chromotropic 
acid'* suggest<‘d a 4:1 stoichiometry for 
A Mn(III)/A p-methoxyacetoj)henoni\ 
Department of Chemistry, P. Nath. 

University of Jodhpur, K, K. Uankimi. 

Jodhpur (India), March 18, 1870. 
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[ Si'lOilCf* 

OXIDIMETKIC DETERMINATION OK 
THALLIUM (I) 

Bishop and Jknninc.s' hav<* that 

thallium (I) can be (i<‘b‘rnbned ataairafely b\ 
ptdentKniietrie titration with chlorainim--'f In 
3-4 M hydrcH'hloric acid in pnv eiua* <d’ iteiiru* 
monoehloride as n-action intt-rmednite. It ba*. 
ht‘en ft)und in tin* ]>r(‘::erit studu*. that atjUcuu.. 
chh)ramim‘-T solution is umlabh- in 3 4 M 
hydrochloric acid nu'dium. Ib ncc, if a. .dua> 
(U^sirable to work at Uvwcr aciilitit:. in th»‘ 
ramu' 0*1 (P2M hyi Irochloric acid .e chh-r. 
arniiU'-'r solution i.* quite st: lilt* undei' tlic: • 
comlilioms. l*ut tin* oxidation of thalbinu iM 
with chloramine-T in 0-1 i)’2 M hydroeb!t>ru* 
acid medium ir very -‘ low An alter n.it ut* 
nudhoil woul(i la* to oxidist* th; Ilium dr 
with chloramine-'r in 2-4 51 hvdi'«H’hlor le a an 
nH‘dium. dt‘stroyinp. the ununal <‘hl<*ramuu* 'P 
ami then determining thallium (llli 
('ally. We found that chloranune./r e.iu )i«‘ 
complclt'ly destrnvi'd by 1 'XCt‘SN duneth>lul- 
pln^xidi* in 1 2 M hydroehloric ; ,*111 na duntr 
DimethyLsulphoxide and it*, oxitli'ed pr»Htuei 
(iinudhylsulphoiu* an* inert to thalliunullli, 
potassium lodi(it‘ and i(Hlme under the*;.’ rMiidu 
lions. 

Tile (‘hloramint‘~'r-thalliuiu (It n.Hiion 
was sttuiied under divta-Si* conduiiiie to ttu»i 
out tht‘ optimum (*ondition;. fur aehie\'mq 
(piantilativi' o.xidaUon of thallium 11) For the 
purpose, .solutions containing I m nmie uf 
lhaUium (I) wm'e conditioned winou* h an<! 
then (‘xei'ss cliloramine-T or chlorine 
(2()ml. of O'lN) was mldtsl. The n-action 
mixture* was set at.ide for deftnite leiudh n| 
time. Tiuai excises diuu'thylsulphoxide tfoiul 
of 0*2 Ml wfis addisl and tin* overall iu idity war 
adjustt'd to 1 M hy adding (’onemfrated 
chloric acid. This de.stroyed the* excer •. of tie* 
chloriiu* oxidantr;. Tlum h5 ml. of lox |n*!*e.Muiu 
iodi(U‘ was add(‘d and the iiniim* bU’rated 
dm* to thallitim (III) nsluction wa* titialml 
with .•'tandard thiosulphate .solutitm after th** 
addition of 10 ml. of 2' ; .starch solution, 

Tht* results pn*S(*ut(‘d in Table* I mduate that 
oxidation of thallium (I) with (*hlt»ranune...T 1 * 
very slow in suliihunc acid and in soduun 
hydroxide nu‘cUa. At pU 4*7, the rate o| the* 
oxidation is very much higher but :tdl not 
sutUcient to prcKluct* C{uantitativ<* oxidatitui 
within 15 minutes. However, in preseiua* of 
(“xcess chloride ions (overall concent ration 
•• 0*5 N) the oxidation was favoured not t»nly 
at pH 4*7 but also at higher acidities to such 
an (‘Xt<*nt that quantitative oxidation resulted* 
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within 5-10 minutes. Based on this the follow¬ 
ing procedure is recommended for the accurate 
determination of thallium (I). 

Table I 

Oxidation of thallium (I) with chloramine-T 
and chlorine water (m. equivalents of chlora¬ 
mine-T or chlorine, added — 2^500 : 
overall volume r: 100 ml, 


Medium 

IT 

(I) 

taken 

mM 

Standing 

time 

min. 

lodometric 
titre 
value 
m. equiv. 

4/2 

0-2N H2SO4 

.. 0-9643 

60 

0-287 

0-3008 

0-2N NaOH 

.. 0*9543 

60 

0T46 

0-1531 

2M HCl 

.. 0*7157 

5 

1-432 

2*001 

3M HCl 

.. 0*7157 

6 

1-429 

1*997 

pH 4*7 

.. 0*9543 

10 

1-708 

1*790“ 


0*9643 

60 

1-827 

1*915“ 


0*9643 

6 

1-819 

1 *906® 


0*9643 

16 

1-903 

1*996' 


0*9643 

6 

1-907 

1*999“ 


0*£543 

5 

1-905 

1*996<* 


, ,(”) No chloride was added Overall concentration 
of lodlum chloride was 0*5N in 1-ON in (<^), 

and 2*0N in 


To 80 ml. of the solution containing 0-5-1 m. 
mole of thallium (I) and 2M hydrochloric 
acid, excess ehloramine-T or chlorine water 
(20 ml. of 0-1 N) is added. After about 5 minutes 
20 ml. of 0-2 M dimcthylsulphoxide is added. 
Then 15 ml. of 10% potassium iodide is 
added and the iodine liberated by the 
thallium (III) is determined with thiosulphate. 
The results obtained were accurate to within 
0-3%^. Instead of chloraminc-T, chlorine 
water of comparable strength can als'o be used 
in the above procedure. 

Dept, of Chemistry, V. R. S. Rao. 

Indian Institute of Tech., G, Aravamudan. 
Madras-36, January 15, 1970. 
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MAGNETIC AND INFRA-RED SPECTRAL 
STUDIES OH DITHIOCYANATO- 
o-PHENANTHROLINE-VANADIUM (IV) 
COMPLEX 

It has been earlier reported that vanadium(IV) 
forms a mixed ligand complex with o-phenan- 
fhroline and thiocyanate.^ The solid complex 
separates from the aqueous medium at pH 2. 
This -gets extracted into 7i-butanol, and spectro- 
photometric and solvent extraction studies 
showed the composition of the complex to be 


[VO(ROH)(Phen.) (SCN), 1 . We are now 
reporting the infra-red absorption and the 
magnetic moment of the solid complex that 
was isolated. 

The infra-red spectrum was recorded on 
Nujol mull using Unicam SP200 Spectrophoto¬ 
meter with rock-salt optics. The main features 
of the spectrum are as foUows : (1) There 
no characteristic band attributable to co-ordi¬ 
nated water in the region 3400 cm.'^ ; this 
signifies that co-ordinated water molecule is 
definitely absent in the complex. (2) The sharp 
band at 2040 cm.'^ due to C-N stretching fre¬ 
quency indicates the presence of terminal (and 
net bridging) thiocyanate gi'oups bonded 
through nitrogen.2-i (3) The sharp band at 
960 cm.'i indicates definitely the presence of 
V=0 bonding in the complex.-^ (4) The sharp 
bands at 715 cm.'i and 845 emr^ are due to the 
bonded ligand, o-phensmthorline.-'* 

The magnetic susceptibility measurement was 
made on a solid sample at room temperature 
using Guoy method and the value was found 
to be 1-91 B.M., on the basis that its formula 
is VO(Phen.) (SCN)o. This clearly indicates 
the presence of one unpaired electron which 
is in conformity with the presence of quadri¬ 
valent vanadium in the complex. 

It is therefore concluded that in the solid 
state, the complex is probably a penta co-ordi¬ 
nated monomer having the composition 
[VO(Phen.) (SCN)ol sJ^d when dissolved in 
n-butanol, a solvent molecule is co-ordinated 
in the sixth position of the octahedron as was 
generally assumed by Clark.** 
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CHEMICAL STUDY OF PIPER 
BETEL LEAVES 

Abstract 

Pentatriacontane, ^-rriacontanol, hentnacon- 
tane, stearic acid, cbavicol, ^ and 7 -sifosreroIs have 
been isolated from the leaves of Piper betel and 
characterised. 

The leaves of Piper Betel (Vern-Pan, Banarasi) 
used most frequently for chewing purposes, 
are reported to have various medicinal pro¬ 
perties, as mentioned in ancient Indian 
Ayurvedic texts. ’ Its action over the heart- 
(cardiotonic effect) has prompted us to 
undertake a systematic chemical examination 
of these leaves. 

The powdered leaves (T5 kg.) extracted succes¬ 
sively with petroleum ether (40-60), benzene 
and alcohol, and combined petroleum ether, 
benzene extract yielded ^-sitosteroF 2*9 

(OH), 3*4 (-CHO, 6 (>C=C<), 10*45 (A *22-23) 
and 11*8 (A 5)V], m.p. 136®, acetate 130® and 
7 -sitosterol, m.p. 145®, m.m.p. 145® and acetate, 
m.p. 141®. 

Final confirmation of these substances was 
achieved by mixed melting point determina¬ 
tion and from superimposable I.R. Hentria- 
contane-* 3*43, 4-32, 4-98, 5*72, 5*12, 6*78, 
8*16, 13*60 and 13*78 z^), m.p, 62-63®, n-tri- 
acontanoP 2*94 (OH)/3*51 (CH.^), 4*93, 

6*89, 13*78, 14*8 M, m.p. 71®, acetate, m.p. 68 ® 
and a hydrocarbon which appears to be 
pentatriacontane 3*5, 6*9, 7*3, 13*75 and 

13*9/4; NMR 1*27 S (66 H, CH 2 ), 0*88 5 ( 6 H, 
CH 3 )],m.p, 74® (Found : C, 85*6 ; H, 14*5 ; C 35 H -0 
requires: C, 85*3; H, 14*6%) were isolated as 
usual from this fraction after chromatography 
over alumina column. The identity of these 
compounds was duly established. 

The saponifiable portion gave only stearic 
acid after lead salt-ethanol process*"* ; its identity 
was confirmed from S.E., I.V. data and from 
mixed melting point determination (69®). 
Furthermore, ester fractionation and co¬ 
chromatography with an authentic sample of 
same over thin layer plates of silica gel G 
proved its identity finally as stearic acid. It 
has been also possible to identify chavicol,'» 
3 : 5 dinitrobenzoate, m.p. 104°, present in the 
leaves of this species. 

The alcoholic extract yielded a brownish 
powder after precipitation with ether, and this 
responded for the tests of cardiotonic glyco¬ 
sides.^ This showed a marked cardiotonic 
effect over anaesthetised dog, and is found to 
contain glucose units opl^, 
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Dr. S. K, Talpatra is gratefully acknowledged. 
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WOLFF-KISHNER REDUCTION OF 
a-HYDROXY KETONES 

In the course of structural study of tanginol, 
a hsxahydroxy triterpene isolated in these 
laboratories from Barringionia acxi tangnla 
Gaertn.i*- an interesting observation was made. 
The Wolff-Kishner reduction, under the forced 
conditions of Barton, Ives and Thomas,*’* of 
6 -keto tanginol pentabenzoate, reduced both 
6 -keto amd 7-benzoyloxy groups to methylene 
groups.-t This! appears to be the first of its 
kind. This unusual observation made us to 
study the Wolff-Kishner reduction of some 
a-hydroxy ketones. In the present investiga¬ 
tion, benzoin (I), anision (11) 3,4,3', 4'- 

dimethylene-dioxy-benzoin (III) and their 
benzoates are subjected to reduction by Wolff- 
Kishner method as modified by Huang-Minlon. 

The product from benzoin was identified to 
be mainly dibenzyl (IV) (colourless prisms 
from ethanol, m.p. 52®, analysed for C^^H,., 
Ut.,*> m.p. 53® for dibenzyl) in a yield of 30% 
and a small quantity of resinous product. But 
no benzilic acid could be discovered in the 
reaction mixture. On the other hand, when 
benzoin benzoate was used, besides dibenzyl, a 
yellow nitrogenous product (bright yellow 
needles from ethanol, m.p. 165°, analysi.s 
a 84*37 and H, 6*08%. I.R. (nujol) 1595 cni“i 
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1568 cm.'i, 1495 cm.-’, 1465 cm.'’, 1455 cm.-’ (w). 
1445 cm.-i (w), 1378 cm."’, 1275 cm.-’, 1155 cm.“’, 
1070 cm.-’, 925 cm.-’, 780 cm.-’ (w), 755cm.-’, 
720 cm.’, 695 cm.-’ (w) and 685 cm.-’ was 

obtained in an yield of 30%. This product 
may be the azine and its structure is under 
study. 



ir. R-H 
X, R=0CH3 ^ 

Anisoin and it^ benzoate on Wolff-Kishner 
reduction followed by methylation with diazo- 
mcthanc yielded p, p'-dimethoxy dibenzyl 
(colourlcs.«: plates from ethanol, rn.p. 125®, ana¬ 
lysed for Sulphuric acid solution 

of the compound turned deep red with a drop 
of FeCLj, lit,-’ <’ rn.p. 125® for p, 23'-dimethoxy 
dibenzyl. 

WollT-Kishner reduction of 3, 4, 3', 4'-di- 
mcthylene dioxy benzoin was unstable under 
Woiff-Kishner conditions and yielded a dark 
brown semi-solid. 

The mechanism suggested by Weygand' for 
the formation of diphenyl hydrazone by the 
action of phenyl hydrazanc on a-hydroxy 
carbonyl compounds (sugars) seems to be 
operating even in the present instance. 
The l;ormalion of bi.v-1,2-hydrazone may be 
inferred as an intermediate in the Wolff-Kishner 
reduction of the a-hydroxy ketones. 

We express our thanks to Prof. L. Rama- 
chandra Row, for continuous, encouragement 
and discu.ssion during this work. 

Dept, of Chemistry, T. Sundakaramaiah. 

Andhra University, C. Sankara Rao. 

Wallair, February 4, 1970. 
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OF THE REEF CARBONATES AT TWi? 
BASE OF TRICHINOPOLY uJJ er 
CRETACEOUS, S. INDIA”* 


‘‘The depth at which a sediment and its asso¬ 
ciated fauna were deposited is one of the most 
evasive pieces of environmental evidence sought 
by sedimentary geologists” (Swinchatt, 1969). 
Paleontology offers conflicting and mutually 
contradictory evidence to this effect (Newmann 
1967; Hornibrook, 1968). But paleobathymetry 
is of importance in the reconstruction of past 
depositional environment in epieric and shelf 
seas.^ The petrographic evidence of algal 
micritic envelopes around carbonate skeletal 
fragments seems to offer a semiquantitative 
lead m this direction (Swinchatt, op. cit.). 

An extensive sedimentological investigation 
of the Reef Carbonates at the base of Trichino- 


poly Upper Cretaceous, S. India (Rao, 1969) 
revealed the occurrence of algal micritic 


envelopes (algal borings) (Fig. l) around 



FlG. 1. Photomicrograph of aii organic fragment with 
algal micritic envelope. The grain is entirely corroded 
(dark part) and micritiiation has progressed even to the 
central part of the fragment. The surrounding tpar is 
neomorphic in origin from the original algal micrite, X 15. 

carbonate skeletal fragments. Some of the 
fragments are completely corroded and reduced 
to algal micrite.. Besides, broken irregular 
fragments, elongated ribbons, plates, crusts of 
Rhodophyceae algae are present. Algal grain 
types, like pseudo-stromata, algal coated grains, 
stem segments, fragments and cells (Wolf, 
1965) are common. These evidences prove that 
grain diminution by algal boring is extensive 
in these limestones. Much of the coarser spar 
acting as a binding medium to framework 
carbonate grain types may as well be aggrada- 
tional neomorphic product of original algal 
micrite (Rao, op. cit) 

Swinchatt (1969) has shown that algal boring 
of skeletal fragments is common in Florida and 
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Bahama Shelf sediments and practically absent 
beyond a depth of 60 ft. in the shelf apron of 
Arlington Reef complex of Great Barrier Reef, 
Australia. If one could relate algal boring to 
metabolic activity of algae, and this to avail¬ 
ability of solar energy, then, it is seen, that 
solar energy generally reaches a depth of 50 
to 60 feet in clear water (Hassland, 1949) and 
exceptionally to a depth of 130 feet (Nadson. 
1927). If this is so, then the abundance of 
micritic envelopes around skeletal fragments in 
Florida and Bahama shelf sediments is due tO' 
clearness of water and shallow depth (50-60 ft.), 
and absence of borings in shelf sediments of 
Arlington Reef, to greater depths (beyond 60 ft.; 
This is true, if there is no reworking of the 
sediments (Swinchatt, 1969). In the Reef 
carbonate of the Trichinopoly Upper Cretaceous, 
especially in Dalmiapuram Limestone, algal 
borings are seen both in the core and the reef 
flank facies and thus suggests minimum rework¬ 
ing of the detritus. Therefore, it may be 
presumed that the carbonates were deposited 
in an environment of clear water at a depth 
of 50-60 feet and in all probability at no 
greater depths than 130 feet. This would fur¬ 
ther suggest, the shallowness of the sea over 
much of, at least, Utatur Stage of Trichinopoly 
Upper Cretaceous. 

Institute of Petroleum C. Gundu Rao. 

Exploration, 

ONG Commission, Kaulagarh Hoad,' ^ 

Dehra Dun, March 2, 1970. 


♦ Note published with the kind permission of Member 
Exploration, ONG Commission, Dehra Dun. 
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OCCURRENCE OF PSEUDOLYCORINE ^ 
IN THE BULBS OF VALLOTA SPECIOSA 

The chemical examination of the fresh bulbs 
of Vallota speciosa, a member of the plant 
family, Amaryllidaceas, is described here. The 
plant growing as an ornamental garden plant 
in and around the Andhra University Campus, 
Waltair, has been collected and examined. 

The minced fresh bulbs (3 Kg.) were com¬ 
pletely extracted with alcohol (3 to 41) and 
the total alcoholic extranet was concentrated to 
a small bulk and was suspended in water. The 
aqueous suspension was adjusted to pH 6 and 
extracted with ether followed by chloroform. 
The residues from these extracts were dis¬ 
carded since the.y did not give any crystalline 
material. The aqueous suspension was' then 
made alkaline (pH 8) and again extracted with 
chloroform and chloroform-alcohol (2 : 1). The 
solvents from these extracts were removed 
under reduced pressure and the residue gave 
a crystalline substance, m.p. 230-32“ (d). The 
mother liquors did not give any further crop 
of crystalline material even after chromato¬ 
graphy. 

The crystalline substance obtained aibove wa.s 
recrystallised twice from methanol when stout 
prisms were obtained, m.p. 242-45“ (cl), 

[a] 61° ± 2“ (methanol). The compound 

answered all tests for alkaloids and did not 
contain a methylene dioxy group and analysed 
for The acetate was prepared by 

the usual method with pyridine and acetic 
anhydride and was crystallis'cd from mellianol- 
cther when refracting stout needles were 
obtained, m.p. 202-204'“. |a|^^ 'js ± T 

^chloroform) and analysis agrecxl for the formula 
The methyl ether of the original 
compound was prepared with diazomethane ; the 
product crystallised from methanol as prisms, 
m.p. 235-38“ (d). — — 51 ± 2° (methanol; 

analysing for the formula C,-H.,NO,,, 

The above properties of the original com¬ 
pound and it5 derivatives are in good agi’cement. 
with those reported for pscudolycoriiie, its 
triacetate and methylether.i The identity of 
the compound as pseudolycorine was established 
by T.L.C., mass spectrum and N.M.R. data by 
Prof. W. C. Wildman, Iowa University, U.S.A., 
to whom we are grateful. 

Pseudolycorine was not reported from Vallota 
purpurea a species examined earlier.-^ 

We are further grateful to the Director, 
Royal Botanical Gardens, Kew, England, for 
the identification of ’the plant material. 
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A NOTE ON DIADEGMA VARUNA 
GUPTA (HYMENOPTERA : 
ICHNEUMONIDAE), A PARASITE OF 
PLUTELLA XYLOSTELLA 
(LINNAEUS) (LEPIDOPTERA : 

PLUTELLIDAE) AT KALIMPONG 
(WEST BENGAL) 

The diamond back moth, Plutella xylostella 
(Linnaeus) ( — maculipcnnis Curtis) (Lepidop- 
tera : Plutcllidac) is a major pest of Crucifers- 
all over the world. The damage is especially 
serious when young plants are infes-ted. The 
pest has many recorded parasites in various 
parts of the world. From India, thirteen 
hymcnoptcrous parasites have so far been 
reported. These arc : Brachymeria excarhiata 
Gahan (Chalcidida^) and Tetrastichus sokolow^ 
skii Kurd.). (Eulophidm) recorded by 
Cherian and Basheer (1938, 1939); Brachymeria 
plutellophaga Girault by Mani (1940); Angitia 
fencsiralis (Hlg.) and ThyrcBclla collaris Grav. 
'(Ichneumanidm) (Dutt, 1923); Voria niralis- 
F a 11. (Tachinidao) and Horogenes sp. 
(Ichneumonidae) by Simmonds and Rao (1960); 
Apantcles sp. (glomeraius gr.), A. plutelloi 
Kurd), and Chcloiiua {Microchelouus) sp. 
vvrsaiilh WUk. (Braconidie), Brachymeria sp., 
Hockeria tcstaceiiarsis Cam. and Euchalcidia 
.‘< 1 ). (Chalcidtc) b.v Patel and Patel (1968) and 
Macronlalon orieniale Kerrich (Braconidae) by 
Chacko (1968). 

In the course of search for parasites of 
P. xiilosiella for supply to Hong Kong for trial 
against the pest in that country, the author 
came across a hitherto unrecorded larval-pre- 
pupal parasite at Kalimpong (Dist. : Darjee¬ 
ling) in West Bengal, which is being described 
by Dr. V. K. Gupta, Delhi University, Delhi, 
as Diadcgnia varuna (Hymenoptera : Ichneu- 
monidrn). The .species was reared only during 
Mrrch-April when the temperature in the 
fields ranged from 52 to SO'^ F. This species 
responsible for 1-5% parasitism of a total 
of 15'5(V larval and pupal parasitism of 
P. xylostella in the first week of April. The 
major parasites of this pest in the area were 
M. ' orieutale and T. collaris. The observations 
parried out on D. varuna in the laboratory at 


temperatures ranging from 60 to 88= F. and 
humidity from 74 to 91 are described below. 

The adult emerges by chewing out a circular 
cap at the anterior end of its papery brown 
cocoon. Females are sexually receptive at the 
time of emergence, whereas males usually 
become so 2-3 days after emergence. When 
a tube containing adult parasites is shaken, the 
males violently grab the females and copulate. 
Mating usually lasted from 5 minutes to an 
hour and a half, but in several cases the pairs, 
which remain motionless, almost feigning 
death, remained in copula for even longer. 
Females as well as males are multinuptial. 
One male mated with 8 females over a period 
of 6 days. The female is capable of oviposi- 
tion from soon after emergence upto 30 days. 

To breed the parasite, females kept in 
3" X 1'" glass tubes were offered naked host 
larvae individually on a brush for oviposition. 
Though any stage of the host larva is accepted 
for egg deposition, third instar to mature larvae 
are preferred. The female locates its host in 
the course of its random movements, even when 
host larvae are offered on the host plants. 
Without holding the host it firmly pricks the 
host and oviposits. 

The egg, larval and pupal periods occupied 
4,8-9 and 5-6 days, respectively. When the 
host larva forms its cocoon preparatory to 
pupation, the parasite larva has completed 
feeding and emerges from the host body and 
spins its cocoon. Fecundity of 2 females reared 
from field-collected material was 191 and 221. 
These females lived for nearly a month. On 
the other hand the average fecundity of 2 
females of the F. generation reared in the 
laboratory was. only 48. Longevity of 15 field- 
collected and 6 laboratory-reared F^ females, 
studied by holding them individually in 
3" X F' glass tubes and feeding them 40 
honey solution, varied from 14 to 42 days wdth 
an average of 18 days. Laboratory-reared 

males survived for 20-22 days. Females were 
preponderant. 

These observations indicated that under 
successive laboratory rearings D. varuna loses 
its vitality and possibly the parasite has some 
natural source of food which possibly helps 
to maintain its vigour in the field. 

Since parasitism is relatively very low, it is 
likely that D. varuna has other preferred hosts 
and that P. xylostella is only an occasional 
host. Further investigations are, howevei, 
warranted. 
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The author is grateful to Dr. V. P. Ran, 
CIBC, Indian Station, for hisi encouragement 
in this work and to the Director, British 
Museum, London, for identifying the parasite. 

Commonwealth Institute of V. R. Phalak.'-' 
Biological Control, 

Indian Station, 

Bellary Road, Hebbal P.O., 

Bangalore-6, February 12, 1970. 
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EMBRYOLOGY OF RAUVOLFIA 
SERPENTINA AND CATHARANTHUS 
ROSEUS 

Members of Apocynacese like Rauvolfia, 
Catharanthus (zz Vinca), Thevetia, Holarrhena, 
etc., are some of the important medicinal plants 
of India. Rauvolfia serpentina is a widely 
known plant used for the treatment of blood 
pressure. Catharanthus roseus (■= Vinca rosea), 
with its beautiful purple flowers, grows as a 
common weed, and has become of interest to 
pharmacologists. The roots and leaves are rich 
in the alkaloid azmaline, and are used not only 
in the treatment of blood pressure but also for 
curing leukemia because of their antitumor 
properties. 

This report deals with the embryology of 
Rauvolfia serpentina Benth. and Catharanthus 
roseus (L.) G. Don (zz Vinca rosea). 

The structure of the anther shows the 
epidermis, fibrous endothecium, 2-4 wall 
layers and tapetum surrounding the sporo- 
genous tissue. The tapetum is of secretory type 
(Fig. 1). The pollen mother cells divide 
simultaneously to produce tetrahedral and 
bilateral tetrads (Fig. 2). Cytokinesis is by 
furrowing. Mature pollen grains are 3-celled 
and triporate (Fig. 3), 

The ovary is s/uperior, bicarpellary and 
bilocular with many imitegmic and tenui- 
nucellate ovules. It is anatropous in Rauvolfia 
and ihemianatropous in Cath^anthus. The hypo- 
dermal archesporial cell devel'ops directly into 
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the megaspore mother cell which undergoes 
the two.meiotic divisions producing both linear 
and T-shajped tetrads in Catharanthus and onl.y 
linear tetrads in Rauvolfia. The chalazal 
megaspore develops into an eight-nucleate 
embryo-sac according to the Polygonum t.ypc 
(Figs. 4-6). 



FIGS. 1-10. Figs. 1-9. Catharanthus roseus. 
Fig. 10. Raiimltia serpentina. Fig. 1. T.S. anther lobe 
showing pollen mother cells in meiotic pro phase 1. Fig. 2, 
Pollen tetrad showing cytokinesis by furrowing. Fig. 3. 
Three-celled pollen grain. Figs. 4-6. Various stages in 
the development of the embryo-sac. Figs. 7-9. Various 
stages in the development of the embryo. Fig. 10. 
Polyembryony. 

Fertilization isi porogamous. Triple fusion 
takes place earlier than syngamy. Endosperm 
development is of the nuclear type. Later on 
it becomes cellular. 

In Catharanthus roseus the zygote divides, 
transversely and the terminal cell ca of the 
two-celled proembryo contributes to the for¬ 
mation of the embryo proper—epiphysis, 
cotyledons and hypocotyledonary region. The 
basal cell cb contributes to the suspensor and 
hypophyseal region. Thus the embryo deve- 
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lopment conforms to the Trifolium variation, 
of Onagrad type (Figs. 7-9). 

Though a hundred fertilised ovules in 
different developmental stages were observed in 
Rauvolfia serpentina, only very few cases with 
the embryo development were noticed and it 
could not be assigned to any particular type. 
In a few cases of Rauvolfia serpentina, how¬ 
ever, polyembryony could be observed. The 
second embryo by its position suggests its origin 
from one of the synergids (Fig. 10). 

It is . observed that in Rauvolfia serpentina, 
the percentage of seed-setting is very poor 
and propagation is mostly done by vegetative 
methods. In Catharanthus roseus on the other 
hand seed-setting is very high and almost all 
the ovules in the ovary are fertile and develop 
into seeds. In all other essential embryologi- 
.cal features the two genera show great uni¬ 
formity. 

My sincere thanks are due to Prof. J. 
Venkateswarlu for his help and encourage¬ 
ment. 

Dept, of Botany, H, Maheswari Devi. 

Andhra Universiity, 

Waltair, September 18, 1969. 


TAPETAL DEGENERATION IN 
CAPPARIS GRANDIS LINN. F. SUPPL. 

Some interesting points regarding degeneration 
of tapotum during anther development were 
noticed in Capparis grandis. These are 
recorded here along with a short account of 
piicrosporogenesis and male gametophyte. 

The male archesporium, arising hypodermally 
at the four corners of a young anther, consists 
of a ])late of 3-5 cells extending over its entire 
length. It divides periclinally into the primary 
parietal and primary sporogenous layers. The 
former subsequently forms a G-V-layered anther 
wall inckasive of the epidermis (Fig. 1). The 
epidermal layer persists at places consisting 
of highly stretched and tangentially flattened 
cells. It is interesting to note that the hypo- 
dermal layer develops’ into cndoth.ecium having 
lignified spiral bands in its cells unlike in 
u.sual cases where they form straight fibrous 
thickenings. Likewise, cells of connective 3-4 
cells deep, also develop these spiral thickenings 
(Fig. 3). The three middle layers are short¬ 
lived. The degeneration in these layers com¬ 
mences? in the layer immediately outside the 
tapetum as in Capparis decidua (Narayan^). 

The tapetum is the innermost wall layer. It 
hiseriate at places (Fig. 2). Its cells are 


uninucleate when just formed but become 
multinucleate later (Fig. 2). Individual 
tapetal cells are very prominent and bigger 
than the sporogenous cells. These cells which 
are densely cytoplasmic later faU apart, become 
vacuolate and their inner tangential walls 
become perforated. As seen in section they 
present a beaded appearance (Fig. 2). The 
formation of the perforations is the most 
sagnificant point in the behaviour of tapetum 
prior to degeneration in this species. During 
development the tapetum secretes a jelly-like 
substance which oozes out into the anther 
cavity. It takes a deep stain pres-enting a 
false appearance of a periplasmodium at this 
stage. It is further noted that wherever the 
tapetum is biseriafte, the inner tangential walls 
of the outer cellsj too show these perforations. 
(Fig. 2). It is very likely that these tapetal 
•cells develop these perforations on all the 
walls thereby facilitating the flow of degene¬ 
rating secretion products to nurture the deve¬ 
loping pollen grains more efficiently. During 
this time the nuclei of tapetal cells degenerate 
in situ. Thus the tapetum is secretory in 
nature in this taxon. Such a mode of degene¬ 
ration of tapetum is recently reported by 
Mukherjee^ in Acalypha ciliata (see also Johri 
and Kapfli). 




Figs. 1-4. Cappan's i^ra/.idisVmn.'F. Su^p\. Fig. 1. 
Part of anther lobe showing wall layers. Fig. 2. ^ T.S. 
anther lobe (part) showing wall layers and degeneration of 
tapetum. Fig. 3. T.S, anther (Diagrammatic). Fig. 4. 
Mature pollen grain. Figs. 1,2, 4, X 250; Fig. 3,X 70. 

The primary spoii^genous cells divide many 
times. Meiosis in pollen mother cells is normal 
and cytokinesis is simultaneous, resulting in 
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tetrahedral arrangements of microspores. The 
nucleus of the young microspore divides to form 
a small generative and a big vegetative ce 
The former later divides into two male game es. 
Thus mature pollen grains in this taxon are 3- 
celled (Fig. 4) as in Cratczva religiosa 
(Raghavan-^). 

We are grateful to Prof. L. B. Kajale for 
kindly going through the manuscript and 
necessary facilities. The second author is also 
thankful to Dr. G. B. Deodikar, Director, 
M.A.C.S., Poona, for his kind interest. 

Botany Department, fd. D. Padhye. 

Nagpur University Campus, P. B. Vaidya. 

Amravati Road, Nagpur-1, 

January, 1, 1970, 
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A NEW SPECIES OF PHYLLOSTICTA 
PERS. EX DESM. FROM JODHPUR 

During the study of sphseropsidales of Jodhpur, 
the author recorded a leaf-spot disease on 
Pithecolohium dulce Benth. The diseased and 
healthy portion was demarcated by dark brown 
boundaries. The disease first appeared as light 
brown spots, on the tip which gradually 
advanced towards the base. At advanced 
stages the lesions became irregular and changed 
to brown colour. Black dot-like pycnidia were 
profusely produced in the infected regions. 
Examination of the lesion revealed the pathogen 
to be a Phyllosticta. The specimen was sent 
to C.M.I., Kew, where it was examined by 
Dr. Punithalingam but it could not be assigned 
to any specific position. The conidial and 
pycnidial morphology of the organism was 
compared with all the existing species of 
Phyllosticta but it did not tally with any of 
the present species.'^-i It is, therefore, being 
designated as a new species, i,e., Phyllosticta 
pithecolohii. 

Phyllosticta pithecolohii sp. nov. 

Hyphffi colourless to light brown, closely 
septate, poorly branched, 1 * 5-3 * 6/4 wide; 
pycnidia globose to elonga.te, assuming balloon- 
shaped structure, light yellow to yellowish., 
brown, erumpent, 33*6-168-4^ in (Jiameter 


(average 142*8/^), wall persistent, membranous, 
few-layered ; conidia borne singly at the tipsi 
of short conidiophores, hyaline to light yellowish- 
green, single-celled, wall irregular, 7 *6-9 *8 X 
3*8-5*4m (average 8*6x4*2/i). 

Culture deposited in C.M.L, Kew, Herb. 
No. 130815. 

Latin Diagnosis.—Hyphse hyalinac vei pallide 
hrunnese, frequenter septatae, sparse ramosae, 
1 * 5 - 3 - 6 ^ lat^ ; pycnidia globosa vel clongata, 
demum physalidiformia, pallide lutca vel 
luteo-brunnea, e r u m p e n tia, 33-6-168 *4 
(media 142*8 diametro, parietc persistente, 
membranaceo, c laminisl paucis composite; 
conidia singula in apicibus conidiophororum 
brevium orta, hyalina vel pallide lutco-viridia, 
haud septata, tunica irregulari, 7*6-9 *8 X 3*8™ 
5*4Ai (media 8 * 6 x 4 ' 2 /a). 

Cultura in Institute Rcspublicoc Mycologico 
(C.M.I.) Kewensi sub numero 130815 deposita. 

The author expresses his grateful thanks to 
Dr. K. S. Bilgrami for his guidance, to Dr, G. C. 
Ainsworth and Dr. Punithalingam of C.M.L, 
Kew, England, for help in the identification of 
species. He is also thankful to Dr. Donald P. 
Rogers', University of Illinois, U.S.A., for Latin 
diagnosis. 

Botany Department, J. L. Siireemali 

University of Jodhpur, 

Jodlhpur, January 19, 1970. 


1. Saccardo, P. A,, Syllojte Funyontm. 

2. Butler, E. J. and Bisby, (4. R., The Fimy[i of Iniia, 

Indian Council of A,c;ri. Res., New Delhi, India, 
1960. 

3. Tandon, R. N. and Chandra, S., Botany Section, 

Supplment to the List of Indian Ftmytiy 1962, 

4. Vasudeva, R. S., Func.i of India, Supplement-I, 

Indian Council of Agri. Res., New Delhi, India, 
1962. 


VIABILITY TESTS ON JUTE SEEDS 
iCORCHORUS OLITORIUS L. 

VAR. JRO 632) 

Jute seeds are very delicate and lose viability 
within a short span of 4-6 months under poor 
conditions of storage.’' The importance of 
proper storage is thus obvious. The viability 
of seeds can be worked out with fair accurac.y 
by germination test conducted on moistened 
blotting-paper but this method requires 24-72 
hours with jute seeds. CottrelP-s tested cereal 
seeds through use of 2-3-5 triphenyl 
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Indian Jutr Intlnslrirs' J, P. HiiArrArnAiivvA. 

Utrmarrh Assnriatinn* M. S. Sakma, 
(’alrutta-lkh April Ikd, l!)7tk 
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Midthrrjrr. N., (IlitJih 'P. iiiul jucnb. K. 'Pi, 
/M/ritn 1902, 25, Hi). 
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tetrahedi'al arrangements of microspores. The 
nucleus of the young microspore divides to form 
a small generative and a big vegetative cell. 
The former later divides into two male gametes. 
Thus mature pollen grains in this taxon are 3- 
celled (Fig. 4) as in Cratceva religiosa 
(Raghavan^). 

We are grateful to Prof. L. B. Kajale for 
kindly going through the manuscript and 
necessary facilities. The second author is also 
thankful to Dr. G. B. Deodikar, Director, 
M.A.C.S,, Poona, for his kind interest. 

Botany Department, M. D. Padhye. 

Nagpur University Campus, P. B. Vaidya. 

Amravati Road, Nagpur-1, 

January, 1, 1970. 


1. Johri, B. M. and Kapil, R. N., Ph]tomcrpholo^i\ 1953, 

3, 137. 

2. Mukherjee, P. K., Free. Nat. Acad. Sci., 1964, 

34 B, 129. 

3. Narayan, H. S., FhyiomorpJioIogy, 1962, 12, 1G7. 

4. Raghavan, T. S.. Proc. Ind. Acad, Set'., 1941, 

13 B, 235. 


A NEW SPECIES OF PHYLLOSTICTA 
PERS. EX DESM. FROM JODHPUR 

During the study of sphaeropsidales of Jodhpur, 
the author recorded a leaf-spot disease on 
Pithecolohium dulce Benth. The diseased and 
healthy portion was demarcated by dark brown 
boundaries. The disease first appeared as light 
brown spots on the tip which gradually 
advanced towards the base. At advanced 
stages the lesions became irregular and changed, 
to brown colour. Black dot-like pycnidia were 
profusely produced in the infected regions. 
Examination of the lesion revealed the pathogen 
to be a Phyllosticta. The specimen was sent 
to Kew, w^here it was examined by 

Dr. Punithalingam but it could not be assigned 
to any specific position. The conidial and 
pycnidial morphology of the organism was 
compared with, all the existing species of 
Phyllosticta but it did not tally with any of 
the present species.'^'^ It is, therefore, being 
designated as a new species, i.e., Phyllosticta 
pithecolohii 

Phyllosticta pithecolohii sp. nov. 

H5^h3e colourless to light brown, closely 
septate, poorly branched, 1-5-3-6/i wide; 
pycnidia globose to elongate, assuming balloon- 
shaped structure, light yellow to yellowish- 
brown, erumpent, 33*6-168-4^ in diameter 


(average 142-8/u-), wall pei'sistent, membranous, 
few-layered ; conidia borne singly at the tipsi 
of short conidiophores, hyaline to light yellowish- 
green, single-celled, wall irregular, 7*6-9*8 X 
3‘S~5Ay (average 8*6 X 4*2/u). 

Culture deposited in C.M.I., Kew, Herb. 
No. 130815. 

Latin Diagnosis. —Hyph^ hyalinae vel pallide 
brunneae, frequenter septatm, sparse ramosae, 
l*5~3-6/i latas ; pycnidia globosa vel elongata, 
demum physalidiformia, pallide lutea vel 
luteo-brunnea, erumpentia, 33-6~168*4/tx 
(media 142-8 diametro, pariete persistente, 
membranaceo, e laminisi paucis composite; 
conidia singula in apicibus conidiophororum 
brevium orta, hyalina vel pallide luteo-viridia, 
baud septata, tunica irregular!, 7*6-9-8 X 3-8™ 
5-4 (media 8-6x4'2,a). 

Cultura in Institute Respublicae Mycologico 
(C.M.I.) Kewensi sub numero 130815 deposita. 

The author expresses his grateful thanks to 
Dr. K. S. Bilgrami for his guidance, to Dr. G. C. 
Ainsworth and Dr. Punithalingam of C.M.I., 
Kew, England, for help in the identification of 
species. He is also thankful to Dr. Donald P. 
Rogers, University of Illinois, U.S.A., for Latin 
diagnosis. 

Botany Department, J. L. Shreemali 

University of Jodhpur, 

Jodhpur, January 19, 1970. 


1. Saccardo, P. A., Sylloge Fungoriim. 

2. Butler, E. J. and Eisby, G. R., Phe Fit^tgi of India, 

Indian Council of A 9 :ri. Res., New Delhi, India, 
1960. 

3. Tandon, R. N. and Chandra, S., Botany Section, 

Suppiment to the List of Indian Fungi, 1902. 

4. Vasudeva, R. S., Fumi of India, Supplement-I, 

Indian Council of Agri. Res., New Delhi, India, 
1962. 


VIABILITY TESTS ON JUTE SEEDS 
CCORCHORUS OLITORIUS L. 

VAR. JRO 632) 

Jute seeds are very delicate and lose viability 
within a short span of 4-6 months under poor 
conditions of storage.^ The importance of 
proper storage is thus obvious. The viability 
of seeds can be worked out with fair accuracy 
by germination test conducted on moistened 
blotting-paper but this method requires 24-72 
hours with jute seeds. CottrelU-s tested cereal 
■gqeds through use of 2-3-5 triphen 7 l tetr^^ 
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Table I 


Test 

Seed category 

Colour 


Fluorescence 

Extract in test-tube 

Spot on filter-paper 

1, Aqueous extract 

Viable 

Colourless to tinged yellow, 
clear 

Colourless 

Nil 


N on-vlable 

Pale yellow to yellowish- 
orange, frequently turbid 

Faint yellow 

Marked 

2. Alcohol-benzene extract .. 

Viable 

Greenish-yellow 

Greenish-yellow 

Some 

3, Crushing 

Non-viable 

Deep yellow 

Deep yellow 

Marked 

Viable 

,, 

Yellow 

Faint 


Non-viable 

•• 

Yellowish orange 

Marked 


zolium chloride and evaluated their germination 
capacity in less than 24 hours. Mukherjee 
et al.-^ employed triphenyl tetrazolium bromide 
on cut seeds of Corchorus capsularis. The 
development of a purplish-red colour on the 
cut surfaces of seeds was considered to be an 
indication of normal viability. However, jute 
seeds are very small and cutting of seeds and 
estimation of colour differences on cut surfaces 
is a laborious tasjk. It was, therefore, felt 
necessary to work out procedures, for determin¬ 
ing the viability of jute seeds which would 
be rapid, reliable and sufficiently simple to 
hold promise of eventual implementation by 
the farmer. 

Three different methods have been tested in 
our laboratory for determining the viability of 
jute seeds (Corchorus oUtorius L. var. JRO 
632). Seeds recording more than 90% germi¬ 
nation in the petri dishes were considered viable 
and seeds with nil germination as non-viable. 
For test No. 1 (Table I) seeds were soaked 
in excess water for 3-4 hours and the 
supernatant liquid was used. For test 
No. 2, seeds were extracted in alcohol- 
benzene mixture (1:2) in a soxhlet apparatus 
and the extract was boiled off, the residue was 
dissolved in benzene and the resulting solution 
was used. For test No. 3, moistened seeds 
were directly crushed on the filter-paper and 
the spots left behind were examined. Filter- 
paper spots from all three tests were studied 
under the UV (253-366 mju) lamp. The colour 
description of the extracts in test-tubes and spots 
on filter-paper and presence, if any, of fluores¬ 
cence under the UV lamp are shown in Table I. 

One-, two- and three-year old seeds of JRO 
632 (C. olitorius) showing 96, 92 and 0*00% 


germination respectively were also tested. 
Turbidity and more discernible colourations 
of solutions of extracts appear to be associated 
with lack of viability and not with the age 
of the seed. Further support to this view was 
obtained when fresh samples of viable seeds 
were steamed for 30 minutes and a-queous 
extracts of unsteamed (viable) and steamed 
(non-viable) seeds were compared ; it was 
noticed that intense colouration and frequent 
turbidity were x'estricted to extracts of steamed 
seeds. 

The seed-crushing test gives marked colour 
difference even under normal light, and is. the 
quickest and simplest of the three. It is, 
therefore, felt that this can be used for ready 
identification of viable and non-viable seeds 
at the field level. The aqueous extract test is 
also simple and decisive. 

Work is in progress to evaluate the power 
of resolution of the tests in mixtures of viable 
and non-viable seeds. 

We thank the Director, Indian Jute Industries* 
Research Association, for permission to publish 
the results described here and Mr. A. K. Datta 
for occasional help. 

Indian Jute Industries’ J. P. Bhattacharyya. 

Research Association, M. S. Sarma. 
Calcutta-53, April 23, 1970. 


1. Kundu, B. C. and Sarma, M. S., Agric. Res. BuU.^ 

ICJC, Calcutta, 1955, No. 3. 

2. Cottrell, H. J., Nature, 1947, 159, 748. 

3. Ann.Aptl. Biol., 1948, 35, 123. 

4. MuJfcherjee, N.. Ghosh. T. and Jacob, K. T, Jute 

Bulletin 1962, 25, 89. 
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Aircraft Vibration and Flutter. By Robert H. 

Scanlan and Robert Rosenbaum. (Dover 

Publications, Inc., New York), 1969. Pp. xii-f- 

428. Price $ 3.53. 

This introductory text contains the basic and 
elementary material and general methods of 
approach to problems of aircraft vibration and 
flutter. It was written by a professor of civil 
engineering at Princeton University (Robert 
Scanlan) and by a practising engineer with 
the Federal Aviation Administration 
(Mr. Rosenbaum) for a double audience: 
engineers who are not thoroughly familiar with 
modern techniques of aircraft dynamics, and 
senior or graduate students of aeronautic design. 

The self-contained text is written from an 
engineering approach. The first six chapters 
(basic mathematical techniques, the Lagrangean 
equations of motion and vibration theory, the 
linear single-degree-of-freedom system, the 
two-degree-of-freedom system, self-excited 
systems, basic beam structural relationships) 
provide the foundation upon which the rest 
of the text is built. Successive chapters cover 
uncoupled beam vibration, two- and three- 
dimensional flutter theory, empennage vibra¬ 
tion and flutter analysis, normal (coupled) modes 
of vibration, flutter analyses, using normal 
(coupled) modes, solution of the flutter stability 
determinant, wing torsional divergence, instru¬ 
mentation and testing, and vibration and flutter 
of swept wings. 

Advanced material on subsonic and supersonic 
flow is covered in an appendix. A 21-page 
bibliography, 11 fully-worked examples, and 
56 problems to be solved supplement the text. 

C. V R. 


Concepts and Development of Quantum 
Physics. By John C. Slater. (Dover 
Publications, Inc., 180, Varick Street, New 
York), 1969. Pp. xi + 322. Price $3.00. 

This Dover edition, first published in 1969, 
is an unabridged and slightly corrected reprint 
of the work originally published in 1955 by 
the McGraw-Hill Book Company, Inc., under 
the title Modern Physics, 

In this book the author presents historically 
the development of the ideas, which contribute, 
.to the current understanding of atomic and 
inolecular physics, and particularly of quantum 


mechanics. The text consistently stresses the 
des.criptive rather than the theoretical, and for 
this reason it will be useful to a wide audience. 

The titles of the chapters dealt with in this 
book are : 1. The Atom in Nineteenth-Century 
Physics ; 2. The Electron Theory and Relati¬ 
vity ; 3. Beginning of the Quantum Theory ; 
4. The Nuclear Atom ; 5. The Bohr Atom ; 
6. X-Rays and Crystal Structure; 7. Atomic 
Spectra and the Periodic System of the Ele¬ 
ments ; 8. Complex Spectra and Molecular 
Spectra ; 9. Wave Mechanics.; 10. Atoms, 

Molecules, and Solids ; and 11. Nuclear Physics' 
and High-Energy Particles. 

This book will be as fascinating to the 
physicist, who is not accustomed to reading of 
modern physics in the lucid, coherent and 
historical way in which it is presented here, 
as it will be useful to the layman who desires 
an understanding of the essential developments; 
of modern atomic physics. C. V. R. 


Solute-Solvent Interaction. Edited by J. F. 
Coetzee and Calvin D. Ritchie. (Marcel 
Dekker, Inc., 95, Madison Avenue, New 
York), 1969. Pp. xiv-|~ 653. Price $ 29.50 or 
£ 14 0 sh, 0 d. 

Since the ma.1ority of reactions that arc of 
chemical or biological interest occur in solu¬ 
tion, solute-solvent interactions are currently 
being explored in all branches of, chemistry and 
other disciplines as well. With the rapid 
accumulation of fundamental information on 
non-aqueous solutions and the new perspectives 
on the complex problem of aqueous solutions, 
the need for a book covering these areas has been 
created. Solute-Solvent Interactions concen¬ 
trates on topics of wide interest. It acquaints 
the reader with the advances that have been 
made in , understanding solvent effects in 
several representative areas. The first c,hapter, 
“Heats and Entropies of Ionization”, contains 
a critical compilation and discussion of data on 
the ionization of Bronsted acids in aqueous 
solution; “Medium Effects and pH in Non- 
aqueous Solvents” covers the basic concepts 
and techniques for the study of non-aqueous 
systems. These two chapters serve as an intro¬ 
duction to the remaining ones which include 
such topics as : Interactions in dipolar aprotic 
solvents, sglvept isotope effects in equilibria 
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and kinetics, and organoalkali compounds in. 
ether. Each article is written by a specialist 
and is indispensable to advanced students and 
to many investigators in all branches ot 
chemistry. C. V. R. 


Flame Emission and Atomic Absorption 
Spectrometry (Vol. 1) — Theory. Edited by 
John A. Dean and Theodore C. Rains. 
(Marcel Dekker, Inc., 95, Madison Avenue, 
New York), 1969. Pp. xiv + 436. Price $21.75. 
In three volumes, the editors are bringing 
together the various aspects of flame emission, 
atomic-absorption and atomic-fluorescence 
spectrometric methods. They will provide a 
source of theoretical and practical analytical 
information for all inquisitive persons who are 
either engaged in or considering the use of 
these flame spectrometric methods. The 
chapters’ are written by authorities from all 
over the world. 

Volume 1, Theory, under review is devoted 
to the theoretical aspects of the several flame 
methods. It commences with a general histori¬ 
cal survey and intercomparison of methods. 
The contributors discuss excitation mechanisms, 
flames, flame emission spectrai, species in exist¬ 
ence in flame gases, interferences of all types, 
accuracy and precision, and interrelationships 
among operational parameters and spectral 
features. From these chapters the reader will 
achieve a better understanding of the numerous 
problems facing a flame photometrist. 

Volume 2 will consider instrumentation and 
operational techniques. Volume 3 will be 
devoted to the consideration of the individual 
elements that either can be excited to emit 
radiation in a flame, or that in their atomic 
state can absorb radiation transmitted through 
the flame gases. C. V. R. 


Physical Methods in Macromolecular Chemis¬ 
try (Vol. 1). Edited by Beniamin Carroll. 
(Marcel Dekker, Inc., 95, Madison Avenue, 
New York), 1969. Pp. x + 385. Price $17.75. 
The continuing rapid expansion of research 
in the macromolecular sciences, has brought 
along with it the inevitable “information 
explosion” particular to the field, compounding 
the difficulties of scientists keeping up with 
new developments in macromolecular chemis¬ 
try. This series gives the research worker a 
convenient and up-to-date key to physical and 
physicochemical methods of particular signifi¬ 
cance. It is the first series to correlate informa¬ 
tion on physical methods in macromolecula.r‘ 


chemistry that was previously scattered through¬ 
out the literature. Physical Methods in 
Macromolecular Chemistry will provide the 
scientist with the understanding needed to 
select the most useful method for his research 
problem. By focusing on the interpretation of 
experimental data, the contributors point out 
important features and principal limitations of 
the methods treated. Both synthetic and 
naturally occurring macromolecules are consi¬ 
dered. 

The authors, all workers actively engaged 
in research, suggest new directions in the use 
of the techniques and also give hints, of new 
horizons in the development of the methods 
themselves. Both new and routine applications 
cf the various methods are covered. Instru¬ 
mentation is emphasized for novel methods and 
those insufficiently covered in the literature. 

Among the new areas covered in this first 
volume are the molecular weight distribution 
of insoluble polymers, internal reflection, 
spectroscopy of polymers, and fluorescence 
'techniques for polymer solutions. Of consi¬ 
derable interest are the chapters dealing with 
radiation effects in polymers and the electric 
properties of synthetic polymers. Surface 
chemistry methods for polymers are considered 
in depth. C. V. R. 


Review o£ Physics in Technology. (Published 
by the Institute of Physics and the Physical 
Society, 1, Lowther Gardens, Prince Consort 
Road, London S.W. 7), Three issues a year. 
Annual subscription for 1970 is £ 3 or $ 7.20. 

This new journal being brought out by the 
Institute of Physics and the Physical Society 
is intended to meet the needs of the Physicist 
in the industrial environment, who is concerned 
primarily with the applications of physics in 
the field of technology. The style and content 
of the journal will be such as to attract indivi¬ 
dual subscribers. Thus the journal will be 
issued three times a year, and each issue will 
contain three or four review articles written 
by experts but in such a way as to be under¬ 
stood by physicists who are not specialists in 
the particular subject covered. 

The issue under review, Vol. I, No. 1, is of 
62 pages and contains the following articles : 
E'SRO and its programme, by H. Bondi and 
J. Ortner ; Molecular Engineering in the design 
of microwave ferrimagnetic garnets, by A. S. 
Hudson; Recent developments in conventional 
soft magnetic materials, by J. E. Thompson; 
and Back to the old trend, by C. L. Boltz, 
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This last article reviews the arguments and 
background to the British Governments leaflet: 
“Industrial Research and Development in 
Government Laboratories”, otherwise known as 
the Green Paper. A. S. G. 

The Indian Ephemeris and Nautical Almanac 
for the Year 1971. (Published by the 
Manager of Publications, Civil Lines, Delhi-6), 
Pp. xxii 4-467. Price: Inland Rs. 17-00. 
Foreign: 39 sh. 8 d, or $6.12. 

The pressnt volume is the fourteenth in this 
series of annual. publications by the Nautical 
Almanac Unit of the India Meteorological Depart¬ 
ment and contains all the necessary astronomical 
data for the year 1971. The Indian calendar data 
are extended upto March 20, 1972 to cover the 
Sake year 1893 of the Indian National Calendar. 

The latest corrections of the primary constants 
of astronomy as adopted and recommended 
by the 1964 meeting of the International Astro¬ 
nomical Union (I.A.U.) and their implications 
are given as a special appendix pp. vi-ix, 
after the Preface. The Indian Ephemeris has 
been attempting to revise the data in the light 
of these corrections, from 1968 onwards, and 
the present volume has made a further step 
forward in this direction. A. S. G. 


ANNOUNCEMENTS 
The Indian Botanical Society 

The Golden Jubilee of the Indian Botanical 
Society will be celebrated in the Department 
of Botany, Delhi University, from 23rd to 26th 
December, 1970 under the Presidentship of 
Dr. B. P. Pal, Director-General, I.C.A.R. 
Prof. P. Parija, a founder-member of the IBS, 
will inaugurate the session. There will be 
several academic programmes including two 
international symposia. Further Information 
can be had from Prof. R. p. Roy, Honorary 
Secretary, Department of Botany, Patna Uni¬ 
versity, Patna-5. 

Symposium on Radiation and Radioisotopes 
in Soil Studies and Plant Nutrition 
The Symposium on “Radiation and Radio¬ 
isotopes in Soil Studies and Plant Nutrition” 
organised by the Food and Agriculture Com¬ 
mittee of the Department of Atomic Energy 
will be held at the University of Agricultural 
Sciences, Hebbal, Bangalore-24, during Decem¬ 
ber 21 to 23, 1970. The last date for sending 
the abstracts for the contributed papers is 


September 30, 1970. The abstracts should be 
sent to Dr. K. B. Mistry, Biology Divisioi), 
Bhabha Atomic Research Centre, Trombay, 
Bombay-85. 

Award o£ Research Degrees 

Andhra University has awarded the Ph.D. 
degree in Chemistry to Shri C. Radhakrishna- 
murty ; Ph.D. degree in Botan.y to Kum. T. 
Kamala and Shri V. Seshavataram ; Ph.D. 
degree in Zcolcg.v to Sri. P. V. Bhavanarayana. 

Karnatak University, Dharwar, ha.s awarderl 
the Ph.D. degree in Geology to Shri S. G. 
Pnene ; Ph.D. degree in Botany to (Miss) G. P. 
Sathyavathi. 

The M.S. University of Baroda has awarded the 
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ERRATUM 

Current Science 1970, 39, August 5 issue, 
Pages 350 and 351 (Radioiodinc Induced 
Thyroid Tumours). The legends under Figs. 1 
and 2 should be interchanged, and thus read : 

Fig. 1. Normal thyroid. Bourn’s fluid. PAS- 
Haematoxylin, x 450. 

Fig. 2. Cystic thyroid after one rnCi 1-131 
treatment, x 450. 


Books Received 

Annual Review of Pharmacology (Vol. 10). 
(Annual Reviews, Inc., 4139, El Camino Way, 
Palo Alto, Calif. 94306), 1970. Pp. vii + 505. 
Price $ 8.50 in U.S.A. and $ 9.00 other 
countries. 

Annual Review of Medicine (Vol. 21). (Annual 
Reviews, Inc., 4139, El Camino Way, Palo Alto, 
Calif. 94306), 1970. Pp. 501. Price $10.00. 

Soils—Their Nature, Classes, Distribution, Uses 
and Care. By J. W. Batten and J. S. Gibsen. 
(University of Alabama Press, University, 
Alabama), 1970. Pp. xii + 296. Price $7.00. 

Planning and Planting Designs of Home 
Gardens. By B. L. Desai. (Indian Council 
of Agricultural Research, Krishi Bhawan, 
New Delhi-12), 1969. Pp. viii 4-133, Price 
Rs. 5-00. 


2173-70. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-6, and Printed 
by V. J. F. Jesudason, L.P.T., Superintendent, at The Bangalore Press, Bangalore-18. 



CHARNOCKITE-PENINSULAR GNEISS RELATIONSHIP IN MYSORE STATE 


C. S. PICHAMUTHU 

Department of Mines and Geology, Bangalore--! 


PRECAMBRIAN problem somewhat similar 
to the Diharwar schist-peninsular gneiss 
relationship (Pichamuthu, 1970, pp. 245-247) is 
that of the relationship of charnockite and 
Peninsular gneiss. The granulite facies rocks, 
to which charnockites belong, are products of 
high-grade, deep-seated regional metamorphism. 
According to some, the stratified structure of 
the crust probably reflects a succession of rocks 
in different stages of metamorphism. Belousov 
(1966, p. 294) has suggested that regional 
metamorphism which develops in geosynclines 
results in an overall division of the continental 
crust into two layers in addition to the sedi¬ 
mentary layer—a layer of granitisation and 
gneissifleation above (composed of metamorphic 
rocks of green schist and amphibolite facies, 
as well as granites of anatcctic origin), and a 
layer of degranitisation below, the metamorphic 
rocks of the granulitic facies being regarded 
as the remnant of the degranitised initial 
material. 

The increase in metamorphism of the Dhar- 
wars in Mysore State from north to south was 
first noticed b.y B. Rama Rao in 1936. The 
Dharwar region of southern Mysore has been 
folded into a large anticlinorium plunging 
north-north-west which, after erosion, has 
exposed gradually deeper levels of the crust as 
one proceeds southwards (Pichamuthu, 1951, 
pp. 117-119) and this is probably the reason 
for the progressive increase of metamorphism 
from north to south. 

The effects of this increasing grade of 
metamorphism are noticeable not only in the 
Dharwars which comprise schists, limestones, 
quartzites, and ferruginous quartzites, but also 
in the gneisses, ultramaflc rocks, and mafic 
dykes which are intrusive into the Dharwars. 
Mysore State can be divided broadly into zones 
characteristic of green schist facies, epidote- 
amphibolite facies, almandine-amphibolite 
facies, and granulite facies (Pichamuthu, 1953 a, 
pp, 1-3). It is: probable, therefore, that the 
charnockitic region constitutes the lowest 
recognisable parts of the crust in South India 
as suggested independently by Radhakrishna 
(1964, p. 34) and Narayanaswamy (1964, p. 17). 
On the other hand, there are charnockites in 
l^erala, Madras, Andhra, and Mysore Stgtes 


which are intrusive into gneisses. Radiometric 
dating has also shown that in Peninsular India 
there are charnockites formed during different 
episodes of metamorphism with as wide a spac¬ 
ing of ages as 2740 m.y., 1500 m.y.—1300 m.y., 
and 550 m.y. 

In many charnockite areas there are two 
contrasted types which can be recognised—one, 
which is granulitic or gneissic, frequently 
mylonitised, and another which is compara¬ 
tively coarse-grained and granitic, the latter 
often exhibiting intrusive relationship with the 
former (Pichamuthu, 1953 5, p. 63 ; 1954, 

pp. 50-51). Recent work by Subramaniam 
(1959) has brought out the differences in the 
mineralogy of these rocks. The two kinds of 
charnockites were formed during different 
periods of metamorphism—^the granulitic and 
gneissic charnockites originating by an earlier 
regional thermal metamorphism, and the coarse¬ 
grained granitic charnockites by later reactiva¬ 
tion of the gneissic and charnockitic terrain. 
The granulitic type of charnockite probably 
belongs to the basement as suggested by T. V. 
Viswanathan (1969, p. 58), but there is no posi¬ 
tive evidence in support of this view. 

It is relevant in this context to refer to the 
age determinations made by Afanassyev et al. 
(1964, pp. 27-28) on a charnockite from Madras 
and of a dolerite dyke intruding it. The age 
of the charnockite is 1380-1400 m.y. whereas 
that of the intrusive dyke which has chilled 
edges is 1680 m.y. The radiometric age of the 
cross-cutting dolerite is thus older than that 
of the intruded charnockite by 300 m.y. 
According to Afanassyev et al., this can only 
be explained if it is recognised that about 
1400 m.y. ago, the charnockites and the dolerites 
cutting them were sub.1ect to feldspathisation, 
i.e., potash metasomatism, and that while the 
charnockites experienced potash-feldspathisa- 
tion, the dolerites on account of their lower 
capacity to mechanical fracturing and to 
metasomatic transformation in comparison with 
granitoid rocks, were only slightly affected by 
potash-feldspathisation. This supports the 
observation made in Mysore by the writer that 
the metamorphisms which gave rise to the two 
types of charnockite are demarcated by 
mafic dykes containing clouded feldspars 
(Pichamuthu, 1959 a, pp. 77-79). 
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Mafic xenoliths are present throughout in the 
Peninsular gneiss complex of Mysore State. 
The mineral composition of these xenoliths 
varies according to the metamorphic zone in 
which they occur. The xenoliths are chlorite 
schists in the green schist facies ; hornblende 
schists, amphibolites, or hornblende granulites 
in the amphibolite facies ; and pyroxene 
granulites in the granulite facies (Pichamuthu, 
1965, p. 121). It is thus seen that in the 
granites and gneisses of Mysore State, the 
mafic inclusions vary in composition from 
chlorite schists to pyroxene granulites depend¬ 
ing on the metamorphic setting in which they 
are found. Do all these xenoliths then belong 
to the basement ? If not, why should only the 
ultrametamorphosed inclusions in the granulite 
facies be believed to be parts of the basement ? 
The writer considers it more probable that 
these granulitic xenoliths are analogous to the 
so-called charnockite dykes which represent 
early mafic minor intrusions in the region and 
which now are often broken up into agmatites 
and transformed into pyroxene granulites 
(Pichamuthu, 1959 b, pp. 357-359). 

Holland (1900, p. 225) has given examples 
of what he calls ‘transgressive tongues of the 
charnockite series’ protruding into the country 
rock (biotite gneiss), and running obliquely to 
the gneissic foliation. One such locality is a 
quarry about 5*5 km. south of Salem in Madras 
State where a fresh-looking charnockite 
intrudes a highly crushed and altered gneiss. 
This outcrop has been figured by Holland in 
his charnockite Memoir (Fig. 8 on p. 226), who 
has explained the occurrence as follows: 
‘When thin tongues of the two are so com¬ 
pletely dove-tailed, it is difficult to see how 
the charnockite could escape the metamorphism 
which has been so evidently disastrous to the 
tongues of the gneiss. The most straightfor¬ 
ward inference to be drawn is, it seems to me, 
that the charnockite attained its present posi¬ 
tion after the crushing of the gneiss, that, in 
fact, it has trespassed across the foliation 
planes of the latter. This implies that the 
charnockite has behaved after the fashion of 
an igneous rock, and that it is younger than 
the particular biotite-gneiss near Salem’ 
(Holland, 1900, p. 226; 1901, p. 123). 

Tongues of charnockite, which are not 
themselves foliated, frequently cross the folia¬ 
tion planes of the older gneiss in Wainad 
(Pascoe, 1950, p. 115). Krishnan (1968, p. 95) 
gives several examples of charnockites intrud¬ 
ing the country in Salem, Horth Arcot, and 


Tirunelveli Districts in Madras State, and near 
Kondatpalle (Krishna District), Polavararn 
(Godavari District), and other places in the 
Eastern Ghats. 

In Mysore State the earlier geologists like 
Smeeth, Jayaram, Slater, and Sampat Iyengar 
were definitely of the opinion that the charnoc¬ 
kites were intrusive into the Peninsular 
gneisses. In evaluating this intrusive relation¬ 
ship Rama Rao (1945, p. 5) in his monograph 
on the Charnockites of Mysore State made a 
distinction between the gneisses and granites, 
for he states: that the ‘exposures of massive 
norite, no doubt, indicate an intrusive relation¬ 
ship with its associated granitised biotite 
gneisses, but not with any true granites in the 
gneissic complex’. 

Near Kabbal (about 65 km. S.S.W. of Banga¬ 
lore) there is evidence that Peninsular gneiss 
has been transformed in parts into charnockite 
(Pichamuthu, 1960, pp. 135-136 ; 1961 a, 

pp. 46-49). The gneiss here is grey in colour, 
banded, and often contorted, while the charnoc¬ 
kite patches in them are brownish-green, 
greasy looking, and coarse-grained with big 
hypersthene crystals. The disposition of the 
■charnockite patches bears no relation to the 
foliation direction of the gneisses, sometimes 
running athwart it. Where recrystallisation has 
advanced, the gneissic foliation is destroyed, 
but in the intermediate stages the gneissic 
foliation can be traced through the patches 
getting charnockitised. Similar transformation 
of gneiss- into charnockite has recently been 
recorded by Narasimha Rao (1969, p. 74) in 
parts of the Palni-Dindigal area of Madras 
State. Such instances indicate that charnoc¬ 
kites in some regions of South India arc sub¬ 
sequent in age to Peninsular gneiss. 

It is interesting to note in this connection 
the gneiss-charnockite relationship in the 
Congo, Rwanda, and Burundi region of Africa. 
The mineralogical composition and age suggest 
that ‘the Upper Luanyi Gneisses form the sub¬ 
stratum from which the charnockites were 
derived by catazonal metamorphism’ (Cahen! 
and Lepersonne, 1967, p. 176). The meta¬ 
morphic age of the Upper Luanyi Gneisses is 
3280 m.y., and the age of charnockitisation 
about 2650 m.y. Similar transformation of 
gneiss into charnockite has also been recorded 
from Antarctica (McLeod, 1964, p. 240 ; Klimov, 
Ravlch and Soloviev, 1964, pp. 455-456). 

The largest area covered by charnockites in 
Mysore is in the elevated region of the Bili- 
girirangan ranges in the extreme south of the 
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state. This is the northern extension of the 
charnockite massif of the Nilgiri mountains in 
Madras State. The regional strikes in these 
two regions offer a marked contrast. In 
southern Mysore the nearly N.-S. Dharwarian 
trend is almost abruptly terminated by the 
E.N.E.-W.S.W. Eastern Ghats trend, th,e junc¬ 
tion being marked by mylonites and crushed 
gneisses (Pichamuthu, 1961 b, pp. 137-138 ; 
see Fig. 2), The Dharwarian N.-S. trend is 
prevalent in the charnockites occurring on the 
Biligirirangan Hills in Mysore State, whereas 
the charnockites' in the Nilgiris have the 
E.N.E.-W.S.W. trend characteristic of the 
Eastern Ghats. In the same mass of charnoc¬ 
kite, therefore, one part has Dharwarian strike 
and another the Eastern Ghats strike. One 
way of explaining this would probably be that 
charnockitisation affected this entire region but 
without materially disturbing the two distinct 
trends belonging to the older Dharwars and 
the younger rocks forming part of the Eastern 
Ghats belt. 

Unfortunately, there are only a very few 
radiometric ages available for charnockites in 
Mysore State and they do not throw any 
decisive light on the relationship of these 
rocks to the gneisses. Sadashivaiah and 
Naganna (1964, p. 44) obtained a K-Ar, age 
of 2130 m.y. for the charnockite near Satnur 
(12® 27' : 77° 19') in Mysore State. A later 
determination by Rama Murthy and Sada- 
shivaiah (1967, p. 73) on rocl^s presumably 
collected from the same area on whole rock and 
separated minerals gave a Sr-Rb isochron age 
of 2740 m.y. The whole rock data alone made 
it 3100 m.y. but the range of points on the 
isochron is not satisfactory. Satnur is not the 
ideal place in Mysore State to collect typical 
specimens of charnockite as it is situated in 
the transition zone between the Peninsular 
gneisses and charnockites. 

Biotitc from Peninsular gneiss immediately 
next to a patch of charnockite in the Kabbal- 
durga quarries gave an age of 1400 m.y. 
(Venkatasubramaniam, personal communica¬ 
tion). It is interesting to note that this date 
is identical with that obtained by Afanassyev 
(vide supra) for the potash metasomatism 
which affected the Madras rocks. 

Some dates available for charnockites outside 
Mysore State also do not help in solving this 
problem. An acid charnockite from St. Thomas 
Mount, Madras, with a present-day Sr*‘^'^/Sr-‘^<* 
ratio of 0-9182 gives a maximum indicated age 
of 2650 m.y. at initial ratio 0-700. According 


to Crawford (1969, p. 152) who analysed this 
rock, it is not possible with such a present-day 
ratio to certainly say that its age exceeds 
2550 m.y. which is the approximate age of 
Peninsular gneiss near Bangalore. 

Again, charnockites from the Nilgiri hills do 
not provide much information about their ages, 
since these rocks are rather poorly enriched. 
One specimen examined by Crawford is 
moderately enriched (present-day ratio- 
0-8279) and its maximum indicated age is 
2675 m.y. but he has come to the conclusion 
that ‘it is necessary to analyse more samples 
before stating that the charnockitic rocks of 
the Nilgiris are undoubtedly older, if only 
slightly older, than the Peninsular gneiss of 
Bangalore’ (Crawford, 1969, p. 152). 

In Kerala State, two specimens collected 
from a few kilometres apart have given indi¬ 
cated ages of 3070 m.y. (garnet-sillimanite 
gneiss) and 2785 m.y. (charnockite), the 
former representing probably the oldest gneiss 
in South. India (Crawford, 1969, pp. 159-160). 

Parts of Kerala and Madras States lying in 
the extreme south of the Peninsula composed 
of both gneisses and charnockites, and where 
granulite facies rocks are predominant, may 
constitute the lowest section of the Precambrian 
formations so far known in South India. Much 
more field and geochronological data are 
required, however, to come to a definite con¬ 
clusion regarding the relative ages of the 
charnockites and Peninsular gneisses. 
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ATMOSPHERIC OSCILLATIONS OP 4-5.DAY PERIOD 

R. ANANTHAKRISHNAN and B. M. MISHRA 
Institute of Tropical Meteorology, Poona 


TN a paper published in the Memoirs of the 
India Meteorological Department 75 years; 
ago, Eliot (1895) drew attention to short period 
barometric oscillations with: a mean period of 
4—5 days, (periods in individual cases ranging 
from 2 to 8 or 9 days), which occurred nearly 
simultaneously over India and neighbourhood. 
According to him, these oscillations are “a 
normal and regular feature of the meteorology 
of India”. 

Eliots work has remained unnoticed in 
the literature. Nearly fifty years later Frolow 
(1942) reported the existence of “widespread 
stationary oscillations of 5 or 6 days' period” 
oyer the Caribbean and western Indian Ocean. 
Similar oscillations were noticed over the 
equatorial Pacific by Palmer and Ohmstede 
(1956). These authors have suggested that 
the pressure oscillations may be due to extra¬ 
terrestrial causes such as solar flares. 


Pisharoty (1957) found evidence for sucli 
oscillation in the upper atmosphere by examin¬ 
ing the height variations of standard isobar'c 
levels at radiosonde stations over India and 
adjacent areas. He has also favoured the solar 
flare hypothesis as a possible mechanism. 

In a recent study Wallace and Chang 
(1969) have examined the surface pressure 
data of 15 tropical stations between 8“ S and 
19° N distributed round the globe and have 
concluded that the 4-5-day pressure oscillation, 
is a “westward propagating wave with a zonal 
wavelength equal to the circumference of the 
earth”. 

For the proper understanding of these oscil¬ 
lations it is important to know : (i) the seasonal 
and latitudinal behaviour of the oscillations as 
regards their period and. amplitude ; (ii) the 
latitudinal extent to which they can be traced; 
(Hi) whether they are stationary or propagat- 



I 

* I i 


foprs/i/u rjp OscrlJjtiavs of 

4-5-Day Period 


387 

• a t ill!un 1. . {1 > i)( 

' 'i » *%tra- tcrror tnal 

S. No. 

Station 

hat. (a\h) 

I am}'. fK.) 

' a i f i. an u < ‘i'( •( i 

{i«:-ur.' ,i.Ua of 

i I i 

K.ip.osiuuia 

:n^ :\r 

U(P :vy 

(n } 

4'oK\ o 

an” 4r 

i:u)® 40' 

to . •; oti'o loj .a 

! lii) 

Ai.ila 

:w ' ry 

140^ 0(h 

h !» ( cy ido. 

liv) 

W.ildouiai 

■ur 2r>' 

l td' 4d 


(vl 

Ida;.* >\ f'.rciislv. 

no’ in" 

127^' 30' 

So i-. c, 1 !i;j\ 

(■.i > 

< V ii t 

Winavai a 


102‘ 10' 

• n. . 1 *::» t hoia 

< ‘;inj 1 koji 

ivr It;' 

143° 00' 

hioi.ai ■ lation,- 

■o I V. hail 

hho 

tiady pro:;;;urc i 

lata were 

ext raided 


I Ih 


* 'll: 


•• <a\‘ 5 HI 
«!j I'lr 
>ini t.i\ . 

• r; n.i;ir 


tih- Jiifniiif'. 


lie port 


Ddihi U'cnf/nT 
al. n nailainoil thr (iala of (,]u' USSI^ 
ni qih*:-}idij. It ha?: haan foinid (hat 
j>ri‘:;r;iir(‘ oar illal ian?: rxi.sl at all 


■ uav 


U lafa.u 


1 :.. . 


' ■ ^ ..i“ i« n nifi. 

•a;.<" 

•d« 

. „ : h 


.... 1 n UMrihoru 

1 o 

.a !; 


i .a.apiifndo in 

. (ho 

in 


. ■« ? t a 1 1' 

‘ :S '»• ‘.'.in. h« 

»ii .d 

; (. 

' : : hr 

' ^ .. S ■. U. a 5 

:t lo** in 

an’. 

1. 


" \ * ; 'ii,.i ■ » 

i tin 1 dal <■ 

V.do 


1 : 

a- o, s 

.o - a A a'. !oi 1 f; 

trial 

2 

5 ' ' ' 

Ci.-j* I ^ 

' s.o. j!i ui <• « 

I- I'j 1 



r • S. 1 r ■ 1 5 ■ 

c. Jr I -Ji l* .O' 1 V 

al 



* ■ • ■ 

h.die 1 

tin *. 

1. 

St t ■ • 

. ’ 'Sit i; : ;' 

■ ••J l.ihUoio 

hi a 


. , ;! , . ■ 

, h. , . . .u 

tair .1 fin- dad; 

:’d 


■ • a:r- 

N Jia, la. .U 

^ ndloo III!' 

hair 


■ . cf..« ■ J 

*K r- Sl: 

• Uj.ni ha ItHid 

an i 



! r« *ni 
’. itirii 
t .t! i« »a 

th«- .( 
th.- (• 
lal H 'iia 
•.aiuc 
• l at ion 
hr‘,ln'i' 

< MU' 

•1 a. ila, 
iu<‘n« 11 
l.al 

(•v(ra tfiToainal Wo arr rurrmtly 
a -.IihIn' ot iho ilailv prra.Mirr data n 


'I’hi' hrhaviour ot th(‘ o.sciU 
'.•■ii'da ()(‘iaotl i:; iir.art irally (hr 
tiir liulian and otlu'i* tropical 
dr* aiuphliidt' i;: found to l)(‘ 


tnp.h tafitiidr ?:lalion?: 


• hd iol i:- 
a' !'( 

:i.. ? ( 

. hut 
at th(‘ 

•tud> load:; to the (‘onclu?:ioii that dir 
pr« ?.:.uro <*;icillation i;: not a plu'tio- 
conruH'tl \i) (ho tropic;: hut i?: perhaps 
in charactor and that d?: oi'ip.in (‘annot 

st'U‘cit‘d 


dioii.; Ill .aui.'d ho 


of hath the lu'uiisplK'rtsv, 


i'a;:, 


I'.litU, h. “A p’cliurnnrv of ci-rt.iin 

os( ilKiioi v «luuir/''^ of p!r-;Mir(' of loitj.* prritui and 
*^hoit pri.Ml in India,” /w«/. J/.Y, JA//;., hS|)r>, 6, 
HtK 

i’ndtiw. .*d, “nil '*yu* iuonou*: \anatiohs of pic'.ssun* 
in ifc/utiis/' /Av/4 .h/o d/rA Arc., 11)41!:, 

23, v.yj, 

h.iliiir t, i \ Id and < )liniNt»’df', I). \V., .duiul 

tanroir. «.*« illitn u of I'aiiaiutrjM alnii^* and near 
tlio «iprUo|, * Hl.'dl, 40H, f>. 

hi luuotv, I*. K.. ''Stationary nirdiiun lanfu* osi'illa 
tioir i.j pirfiMOf i»V(M the A hi( an Iiulo-PiiUippiuc 
i r'lUt .dltelf^ h (r .Vr H)f»7. 

Wallarr, j. M. ;uid t’haut', <\ T., "Sihi tnmt 
analvi'- "I lafip-Malo wavr di:nml)anrrH in thf* 
tropitft! l.twrr Uop » phtan,*’ J, At, .Vt/., UH’d), 
2il liUO, 


I 




[ Current 
Science 


386 


Atmospheric Oscillations of 4--5-Day Period 


9. 

10 . 


11 . 


12 . 


13. 


14. 


15. 


16. 


17 . 


18. 


19. 


20 . 


21 . 


Narayanaswamv, S., “ Archaean province of Madras 

_K-erala region, Symposium on Stratigraphy. Age 

and Correlation of the Archaan Provinces of 
India” Geol, Soc, India, Proc. and Abstracts^ 1964. 

Narasimba Rao, P., “ Studies on some granitic rocks 
of Palni-Dindigal area, Tamil Nadu,” Jour* GeoL 
Soc. India^ 1969, 10. _e r j 

Pascoe, E., A. Manual of th Geolosy of India and 
Hurma, 3rd Edition, Calcutta, 1950, 1. 

Pichamuthu, C. S., “ Some observations on the struc¬ 
ture and classification of the Dharwars of Mysore 
State,” Curr. Set., 1951, 20. 

— “ Metaniorphic facies in Mysore State, Mysore 
'Geologists' Asso:. Inf. Circ., 1953 .'Z, No. 47. 

—, The Charnockite Problem^ Mysore Geologists’ 
Assoc. Special Publication, Bangalore, 1953 b. 

— “ I he charnockites of South India,” Proc. Pan. Iftd. 
Ocean. Sci. Cong.* Sect. C. Perth, 1954 

—, “Tne significance of clouded plagioclase in the 
basic dykes of Mysore State, India,” Jour. GeoL 
So:.* Ind.* 1959^. 1. 

— “On the use of the term charnockite dyke,” Curr. 
Sci.* 19-.fi 3, 28. 

—, “Charnockite in the making,” Nature* 1960, 


188. 

—, ‘“Transformation of Peninsular gneiss into char- 
nockite in Mysore State, India,” jour. Geol. Soc. 
India* 1961 a* 2. 

—, “Tectonics of Mysore State,” Proc. Ind. Acad. 
Sci.* 1961 3, 53. 

—, “Regional metamorphism and charnockitization 
in Mysore State, India,” Indian Mineralogist* 
1966, 6. 


22. Pichamuthu, C. S., “ The problem of the basement 

in Mysore State,” Curr. Sci.* 1970, S'). 

23. Radhakrishtia, B. P., “Some aspects of the strati- 

grapny and structure of the Dharwars of Mysore, 
South India—Symposium on Stratigraphy, Age and 
Correlation of the Archaein Provinces of India,” 
Geol. Soc. India* Proc. and Abstracts* 1964. 

24. RamaMurthy, V. and Sadashivaiah, M. S., “Rubi¬ 

dium-strontium age of charnockite and other rocks 
from the Precambrian complex, Mysore, India,” 
Conference on Geochronology of Precambrian Strati¬ 
fied Rocks* University of .Alberta* Abstract, 1967. 

25. Rama Rao, B., “Recent studies on the Archxan 

comple.x of Mysore,” Pres. Address* Seciion of 
Geology a?id Geography23rd Ind. Sci. Congress* 
1936. 

26. —, “The charnockite rocks of Mysore (Southern 

India),” Pull. Mysore Geol. Dept.* 1945, No. 18. 

27. Sadashivaiah, M. S. and Naganna, C., “Dating the 

post-Dnarwar crystallines of Mysore State— 
Symposium on Stratigraphy, Age and Correlation 
of the Archaean Provinces of India,” Geol. Soc. 
India* Proc. and Abstracts * 1964. 

28. Subramaniam, A. P., “Charnockite of the type area 

near Madras —A reinterpretation,” Amcr. Jour. 
Sci.* 1959, 257. 

29. Viswanathan, T. V„ “The granulitic rocks of the 

Indian Precamlprian shield,” Mem. Geol. Surv. 
Ind.* 1969, 100. 


AtMOSPHERIC OSCILLATIONS OF 4-5-DAY PERIOD 

R. ANANTHAKRISHNTAN and B. M. MISHRxA 
Institute of Tropical Meteorology* Poona 


TN a paper published in the Memoirs of the 
India Meteorological Department 75 years; 
ago, Eliot (1895) drew attention to short period 
barometric oscillations with a mean period of 
4-5 days, (periods in individual cases ranging 
from 2 to 8 or 9 days), which occurred nearly 
simultaneously over India and neighbourhood. 
According to him, thes^e oscillations are “a 
normal and regular feature of the meteorology 
of India”. 

Eliot’s work has remained unnoticed in 
the literature. Nearly fifty years later Frolow 
(1942) reported the existence of “widespread 
stationary oscillations of 5 or 6 days' period” 
over the Caribbean and western Indian Ocean. 
Similar oscillations were noticed over the 
equatorial Pacific by Palmer and Ohmstede 
(1956). These authors have suggested that 
the pressure oscillations may be due to extra- 
terrestrial causes such as solar flares. 


Pisharoty (1957) found evidence for such 
oscillation in the upper atmosphere by examin¬ 
ing the height variations, of standard isobar^c 
levels at radiosonde stations over India and 
adjacent areas. He has also favoured the solar 
flare hypothesis as a possible mechanism. 

In a recent study Wallace and Chang 
(1969) have examined the surface pressure 
data of 15 tropical stations between 8" S and 
19° N distributed round the globe and have 
concluded that the 4-5-day pressure oscillation 
is a “westward propagating wave with a zonal 
wavelength equal to the circumference of the 
earth”. 

For the proper understanding of these oscil¬ 
lations it is important to know : (i) the seasonal 
and latitudinal behaviour of the oscillations as 
regards their period and amplitude ; (ii) the 
latitudinal extent to which they can be traced ; 
(in) whether they are stationary or propagat- 
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A'TMOSPHERIC OSCILLATIONS OF 4-5-DAY PERIOD 

R. ANANTHAKRISHNAN and B. M.^ MISHRA 
Institute of Tropical Meteorology, Poona 


TN a paper published in the Memoirs of the 
India Meteorological Department 75 years; 
ago, Eliot (1895) drew attention to short period 
barometric oscillations with, a mean period of 
4-5 days, (periods in individual cases ranging 
from 2 to 8 or 9 days), which occurred nearly 
simultaneously over India and neighbourhood. 
According to him, thes^e oscillations are “a 
normal and regular feature of the meteorology 
of India”. 

Eliot’s work has remained unnoticed in 
the literature. Nearly fifty years later Frolow 
(1942) reported the existence of “widespread 
stationary oscillations of 5 or 6 days' period” 
over the Caribbean and western Indian Ocean. 
Similar oscillations were noticed over the 
equatorial Pacific by Palmer and Oihmstede 
(1956). These authors have suggested that 
the pressure oscillations may be due to extra¬ 
terrestrial causes such as solar fares. 


Pisharoty (1957) found evidence for suc'l t 
oscillation in the upper atmosphere by examin¬ 
ing the height variations' of standard isobar^o 
levels at radiosonde stations over India anc* 
adjacent areas. He has also favoured the solaic' 
flare hypothesis as a possible mechanism. 

In a recent study Wallace and Chang*' 
(1969) have examined the surface pressures 
data of 15 tropical stations between 8° S and 
19° N distributed round the globe and havo 
concluded that the 4-5-day pressure oscillation 
is a “westward propagating wave with a zonal 
wavelength equal to the circumference of tlio 
earth”. 

For the proper understanding of these oscil¬ 
lations it is important to know : (i) the seasona.1 
and latitudinal behaviour of the oscillations asj 
regards their period and amplitude ; (ii) tlxo 
latitudinal extent to which they can be traced. ; 
(Hi) whether they are stationary or propagat — 
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ATMOSPHERIC OSCILLATIONS OF 4-5-DAY PERIOD 

R. ANANTHAKRISHNAN and B. M. MISHRA 
Institute oj Tropical Meteorology, Poona 


TN a paper published in the Memoirs of the 
India Meteorological Department 75 years) 
ago, Eliot (1895) drew attention to short period 
barometric oscillations with, a mean period of 
4-5 days, (periods in individual cases ranging 
from 2 to 8 or 9 days), which occurred nearly 
simultaneously over India and neighbourhood. 
According to him, thesie oscillations are “a 
normal and regular feature of the meteorology 
of India”. 

Eliot’s work has remained unnoticed in 
the literature. Nearly fifty years later Frolow 
(1942) reported the existence of “widespread 
stationary oscillations of 5 or 6 days' period” 
over the Caribbean and western Indian Ocean. 
Similar oscillations were noticed over the 
equatorial Pacific by Palmer and Oihmstede 
(1956). These authors have suggested that 
the pressure oscillations may be due to extra¬ 
terrestrial causes such as solar flares. 


Pisharoty (1957) found evidence for such 
oscillation in the upper atmosphere by examin¬ 
ing the height variations of standard isobar’e 
levels at radiosonde stations over India and 
adjacent areas. He has also favoured the solar 
flare hypothesis as a possible mechanism. 

In a recent study Wallace and Chang 
(1969) have examined the surface pressure 
data of 15 tropical stations between 8" S and 
19° N distributed round the globe and have 
concluded that the 4-5-day pressure oscillation 
is a “westward propagating wave with a zonal 
wavelength equal to the circumference of the 
earth”. 

For the proper understanding of these oscil¬ 
lations it is important to know : (i) the seasonal 
and latitudinal behaviour of the oscillations as 
regards their period and amplitude ; (ii) the 
latitudinal extent to which they can be traced ; 
(Hi) whether they are stationary or propagat- 
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ing; and {iv) whether their origin is to be* 
attributed to terrestrial or extra-terrestrial 
causes. All these questions can be answered 
only after a detailed study of pressure data of 
representative stations round the globe for a 
few years, preferably a complete solar cycle. 

In connection with such a study we have, 
in the Ilrst instance, examined the 24-hour 
pressure tendency data of seven Indian stations 
for the 12-year period 1950-61, which covers 
the sunspot minimum in 1954 and sunspot 
maximum in 1957. The stations chosen for 
study arc Trivandrum, Madras, Bombay, 
Nagpur, Calcutta, New Delhi and Srinagar 
covering the latitude interval from 8° N to- 
34'^ N, The study has brought out the follow¬ 
ing results : 

(i) The mean period of the pressure oscil¬ 
lations is between 4 and 5 days at all stations 
irrespective of season, 

(ii) The amplitude of the o.3cillations increases 
from Trivandrum to Srinagar, The northern 
stations show slightly larger amplitude in the 
winter months, while there is little variation at 
the southern stations. 

(in) The oscillations do not show any 
dependence on the phase of the solar cycle. 
Hence they have to be regarded as terrestrial 
in origin. 

The fact, that the 4-5’-day pressure oscil¬ 
lations arc noticed very conspicuously at 
Srinagar, led us to investigate whether they 
can be traced at still higher latitudes. For 
this purpose, we have examined the daily 24- 
hour pressure tendencies at the following four 
Japanese and three USSR stations for 1964 and 
1965 : ' ; 


S. No. 

Station 

Lat. (N.) 

Long. (E.) 

(i) 

Kagoshima 

31° 34' 

130° 33' 

(ii) 

Tokyo 

36“ 41' 

139° 46' 

(iii) 

Akita 

39° 43' 

140° 06' 

(iv) 

Wakkanai 

45° 25' 

141° 41' 

(v) 

Blagovescensk 

50° 16' 

127“ 30' 

(vi) 

Vanavara 

60° 20' 

102 “ 16' 

(vii) 

Ojmjakon 

63“ 16' 

143“ 09' 

The 

daily pressure 

data were 

extracted 


from the Japanese Daily Weather Reports 
which also contained the data of the USSR 
stations in question. It has been found that 
the 4-5-day pressure oscillations exist at all 
these stations. The behaviour of the oscil¬ 
lations as regards period is practically the 
same as at the Indian and other tropical 
stations, but the amplitude is found to be 
higher at the high latitude stations. 

Our study leads to the conclusion that the 
4-5-day pressure oscillation is not a pheno¬ 
menon confined to the tropics but is perhaps 
global in character and that its origin cannot 
be extra-terrestrial. We are currently engaged 
in a study of the daily pressure data of selected 
stations in zonal belts of both the hemispheres. 
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ESTABLISHMENT OF A DIPLOID CELL LINE FROM LARVAL TISSUES OF 
AEDES VITTATUS (BIGOT, 1861) 

U. K. M. BHAT AND K. R. P. SINGH -^ 

Virus Research Centre^ Poona, India 

Abstjiact 

A diploid cell line from larval tissues of Aedes 'vittatus has been established. The cells 
grew as sheet on the glass surface and also as multicellular hollow vesicles floating in the 
medium. So far (July 1970) the cells from the attached sheet have undergone 34 passages. 

The holhjw vesicles, which are also maintained as^ a separate sub-line, have undergone 12 
passages. Cells from attached sheet and hollow vesicles have been stored in liquid nitrogen 
and regenerated successfully. 


F ollowing the establishment of the first 
mosquito cell line by Graced from Aedes 
cegypti larvse, several workers have succeeded 
in establishing cell lines from different mosquitO' 
species : Aedes cegypti by Singh,- Peleg^ and 
Varma and Pudney^; Aedes albopictus by Singh-; 
Aedes vexans and Culiseta inornata by Sweet 
and Dupree^ and Anopheles stephensi by 
Schneider.G The present communication reports 
the establishment of another diploid cell line 
from larval tissues of Aedes vittatus. 

The techniques used for setting up of the 
primary culture and maintenance of the cell 
line of Aedes vittatus were essentially the same 
as described by Singh.2 The eggs were obtained 
from mosquitoes colonized in the laboratory. 
As the eggs surface-sterilized with acetone 
failed to hatch, they were surface-sterilized by 
washing first with 70% ethanol for 2-3 minutes 
and keeping them immersed in White’s solution2 
for about 10 minutes. These eggs were washed 
thoroughly with sterile glass-distilled water 
and kept for hatching in Rinaldini’s salt solu- 
tion2 (RSS), under reduced pressure. Most of 
the eggs hatched within one hour. The freshly 
hatched larvae along with 1-2 ml. of RSS were 
transferred to a small tube and were minced. 
Five ml. of 0*1% trypsin (1:250, Difco) in 
RSS was added to the minced larval tissues, 
and the suspension incubated at 37° C. for 10 
minutes. After incubation the larval cells and 
tissue fragments were washed once with RSS 
to remove the trypsin, resuspended in 1ml. of 
the culture medium, and seeded into a Porter’s 
flask. The culture was incubated at 30° C. in 
a stationary position. 

The culture medium was similar to that 
used by Schneider^* for girowing Anopheles 
stephensi cells. The concentration of the various 
ingredients in 100 ml. of the medium was as 


* Present address: Senior Scientist/Entomologist, WHO 
Research Unit on Genetic Control of Culicine Mosquitoes, 
2 & 3, Ring Road, Kilokri, New Delhi-14. 


follows : NaCl, 300 mg. ; KCl, 110 mg. ; 
MgCU . 6H.O, 114 mg. ; MgSO.,^. 7H;.0, 40 mg. ; 
NaHCO.j, 35mg.; sucrose, 1,600 mg.; glucose, 
70mg. ; trehalose, 50 mg.; cholesterol, 0-02 mg. 
(dissolved in 0-02 ml. 95% ethanol and 0*02 ml. 
5% aqueous solution of tween 80); all the 
amino-acids (omitting L-tyrosin) of Grace's 
medium,! in the same quantity ; 1 ml. of 10 X 
NCTC 135 medium (without amino-acids, 
inorganic salts and sugars); and 10 ml. inacti¬ 
vated fetal bovine serum. A few drops of 
0*01% phenol red was aidded as pH indicator., 
The pH of the medium was adjusted to 6*9 
before adding fetal bovine serum. The con¬ 
centration of antibiotics used was, 100 units 
of penicillin G (Sodium) and 0*1 mg. of 
streptomycin sulphate per ml. 

The cells were grown on coverslips in 
Leighton tubes for the study of their morpho¬ 
logy. Living cells were studied both under 
dark phase and bright phase illumination. For 
detailed cytological sjtudies the cells were 
fixed in methyl alcohol and stained with 
Wright’s and Giemsa stains. 

A large number of cells and tissue pieces 
were found attached to the glass surface by 
the second day after setting up of the culture. 
Small patches of cells growing on the glass 
surface and a large number of small bubble¬ 
like structures', growing at the cut ends of 
floating larval fragments were observed by 
the fourth day. These bubbles further increased 
in number and size, and formed multicellular 
hollow vesicles (Fig. 1), similar to those: 
observed in the cultures of Aedes cegyptV 
On the thirteenth day, when a complete mono- 
layer of cells was observed on th,e glass: sur¬ 
face, the floating hollow vesicles, and the cells 
attached to the glass surface were subcultured 
separately, in the manner described for Aedes 
cegypti cultures .2’7 Subsequent subcultures 
both from the cells attached to the glass sur¬ 
face and the floating hollow vesicles were mad© 
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1 ,.V /.'f : laiv,il {f*U t uiturc* Fig, 1. Hollow vtiskics dcs/eloping at the cue ciul of u 

Urv,ii ti-r ur. liMut*, » uhurc, X HO. l‘ig. 2. 011 hhect, liviug caltunt, bright phase, X 150. Fig. 2. 

on nficr». hvu g » ubujr ii.uk ph.nr, X 200. Fig. *1, 'I’ypu A, epithcliuMikc cells, staaed with Wright’s and 
t;irrn@.i. x r.np. l ig. 1*1, i y|n A, rplihrlUl like Cells showing iniio.us, stained with Wright's auil Hiemsa, 
X l,niiO. Fig, h. Type A, epitbthaidike cells, suined with Wright’s und tJiemsu, bhovMug atlivc n.iu .ms, 
X 2UU, Fig. 7. Type ii, epitimliaFUko cell,^ stained with Wright’s 2nd Glcmsa, X 3U0. TigO. MuUv 
p«cl®sit«(i giant cell, itataed with Wright’i and Glomsa? X 300» 
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once in six to eight days depending on the 
growth of the cells. The attached cells have 
so far (July, 1970) been subcultured 34 times. 
The hollow vesicles, were maintained tas a 
separate subline. Their structure and deve¬ 
lopment was observed to be similar to that of 
A. cegyptiJ They were subcultured twelve 
times) and then stored in liquid nitrogen at 
the thirteenth passage. 

Three morphologically different cell types 
were observed to grow on the glass surface in 
the form of monolayers (Figs. 2, 3). Majority 
of these were epithelial-like cells: and grew 
as compact sheet. These were of two types, 
smaller ones (Type A) and larger ones; 
(Type B). The third type were multinucleated 
giant cells. 

Epithelial-like Cells), Type A .—These were 
smaller, mononucleated, diploid (2nz=:6) 
(Figs. 4, 5), and formed the major portion of 
the cell population both in the primary culture 
and in the established cell line. The cells 
were polygonal with well-defined cell 
boundaries, and measured from 10 to 20 in 
diameter. The cytoplasm was compact with 
uniformly distributed fine granules. A few 
broad pseudopodia-like ectoplasmic processes 
were observed in most of the cells. The 
nuclei were round, vesicular with well-defined 
nuclear membrane, and measured from 6 to 
12 /X in diameter. The chromatin was thin and 
finely granular, with a distinct small nucleolus. 
Mitosis was frequently observed in these cells 
(Fig. 6). 

Epithelial-like Cells, Type B.—These were 
few in number, both in the primary culture 
and in the established cell line, and were 
generally observed isolated or at the periphery 
of growing cell sheets. They were mono or 
multinucleated, round or polygonal, with ill- 
defined cell boundaries (Fig. 7). The cells 
were much larger in size and measured from 
30‘ to 60 yu in diameter. The cytoplasm was 
densely granular, with a large number of small 
vacuoles usually distributed at the periphery 
of the cell. Many broad, pseudopodia-like 
ectoplasmic processes were observed in these 
cells. There were few, fairly large, bright 
bodies in the perinuclear region of the cyto¬ 
plasm. Nuclei were round or oval, vesicular, 
with well-defined nuclear membrane. The 5 ^ 
measured from 14 to 25 ^ in diameter. The 
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chromatin was thinly granular with one or 
more round or irregular nucleoli. Mitosis was 
observejd in these cells and the cells' were 
generally tetraploid or polyploid. 

Multinucleated Giant Cells .—These were very 
few in number both in the primary culture 
and in the cell line. They were syncytia-like 
in appearance with ill-defined mass of thin 
cytoplasm, having diffused, boundaries (Fig. 8). 
They spread out from small masses of attached 
cells. The cytoplasm was thin, finely and 
sparsely granular, with a few vacuoles of 
varying size. A large number of round or 
oval, vesicular nuclei, measuring from 6 to S u 
in diameter were found scattered in 'the cyto¬ 
plasm. The chromatin was thin, and a dis¬ 
tinct nucleolus was observed in each, nucleus. 
Mitosis was often observed in the peripheral 
nuclei, and they had diploid chromosomes. 

In addition to these three types, a few other 
types of cells, scattered in between the patches 
of epithelial-like cells, were observed only in 
the primary culture. Mitosis was not observed 
in any of these cells. 

The cells from attached cell sheets as well 
as from floating hollow vesicles have been 
stored in liquid nitrogen in the culture medium 
containing 20% fetal bovine serum and 10%- 
glycerol and successfully regenerated. 

It was interesting to note that the general 
growth pattern of A. vittatus cells resembled 
closely with that of A. mgypti, though they 
were cultured in different media. In both the 
cultures epithelial-like cells formed the major 
portion of the cell population, which grew 
either in the form of monolayers on the glass 
(surface or as spherical, multicellular hollow 
vesicles floating in the medium. 

Attempts to culture A. vittatus larval cells 
in the medium in which, several cell linos of 
other two closely related species, A. aegypti 
and A. albopictus, have been established by 
Singh,- were not successful. 


1. Grace, T.D. C., NaUtre, 1966, 211, 366. 

2. Singh, K. R. P., Citrr. Sci., 1967, 36, 606. 

3. Peleg, J., Virology, 1968, 35, 617. 

4. Varma, M. G. R. and Pudney, M., /. Med. EntomoL, 

1969, 6, 432. 

5. Sweet, B. M. and Dupree. L. T., Mosquito News, 

1938, 28, 368. 

6 . Schneider, I., /. Cell Biol., 1969, 42, 603. 

7. Bhat, U. K. M. and Singh, K. R, P., /. Med, Entomol, 

1969, 6, 71. 



391 


No. n 


LETTERS TO THE EDITOR 


TniC K AHSOKi’TION KDGK 
OK GALLIUM IN G.iSL. G.iAs AND GaP 

Di till- (• nl X- i‘a\' ; pt’t'tl*o.*a’ti])ir 

ni\ f ; I i{»a- uu iiitri iurtaUir cHinpountl.: 
unuf-r!ai.rii m ihr la!'.ia'aLa'> . we iiavt* rt‘t*onlt‘<{ 
K .iifMr|»!u.u diM-tdUminty t»f |»alliuin 

di usid.dht' and iii ihi'm t'uinpotuitl!'. 

<>.LSIt. CdtA; aiui (dip. tt ini: a I’aHriim'; typa 
rr\..lal X ■ ra\ “ p«n'tiM.'j'a|ih of dianudt'r 
'lit an; . wjfii a laa-.i rr>>tal niarutod ladliud 
lr«dii tla* platir-’. d'liE <*xpErim(‘alal 

taidin ;qilr U'td ha hrru dE.MTllird 111 lictail ill 
t*arla i- paprr.-d 

d'hr ra.'ult: ((Ur ua-.u'iioaumt:; ar<‘ I'ividi 

III d'ahh* I ’ria* wa\rl('U:'Jh t»{' tlh* K. tlis- 

roUttnudy at Kalhuia natal i'i\rn hy ('aut’hnnd 


e Uidica 

eti 

m 

the. tahle h 

tr 

i-empansun. It 

e- seen 

lrt*ni U 

m hd..le Ih 

d 

th<‘ p.allium K 

.d p orpt {on Vi 

ld«‘ 

pi'inp ■ IV 

dy 

‘dufted towards 

thr' lunh 

ellel ;P‘ 

• ai«' With 

l e-. 

pect to that in 

tin* metal m 

fh. 

fj'i.T ( ,‘ak^ 

(' ( 

ktAsdjap Our 

1e-idt d 

1 m »1 . 

;p«'r wdh 1 

U f. 

e «‘f Nkipasmia-* 

which, -hew 


f h» ! e IS n 

t J 

. lative ' hdd in 

Un- p.r d 

t »u 

t *! 

ht sailmm 

k: 

. Itsorption cdp.e 

m c,'aA‘ 

ant 

( h 

Ip 1‘ht' ch* 

unral shdds ;:eem 

’m di'pi-n 

i 1 i 

1 '-n 

a iCl r.f.m;.; 

rl'*, 

- fallme 0 aiicdy 

.•1 the Ci. 

nipt 

me 1 

■ , W lies', r« ■ 

d! 

Itecaie.e ol tin* 

di {frrr nc* 

- m t! 

f r!.-i1 ! tail 

.d 1 

. d v values and 

the eiwai 

■lU' ’ 

.11 

. . n, Th.' ft 

a e 

Id. ;‘e loincdies 

e.dcu hdr* 

i nx 


e!i«i’- jmi' fin 

-4- 

compound:: are 

eu's-n in 

ftdumn 

1 (P i»! !hr 

la! 

de. 




'rAtU-E 1 



Ah’.‘p < 

1 ’ 

111 " 

1 1 Dis 

r\ 


t\ P. ln*V P, 

«*,* ft '.n,- k. 

•El * 

liak 

• kf» 



<r4 1 


\vx- 

'21 npoeo 



t ♦ 4 ad» 


i laa 

• os loaa 1 .} 


Odd Id Pd 

(kl .\!I 


tPJk 

cif, iniia .,*• :* 


Ud'd 2-2 37 

(kip 


ill ' 

• HI pi:aa:p:. 


i)-to d‘r» 

The ,di' 

ctr< 

me 

: fructni'e-. tt{ 

('i 

a, Sh, As and 

ar,' 'Is 'dp 

h as 

op 

a •|.‘s‘'i|n aiui 


dfP* re* pi‘ctivcly 

and are 

la »u It 

•cheinat os lly 

m 

1 Fi|* 1 m d’iie 

pnr.sihh' 

1 tondnn: 

sctlruii-s h 

;c e 

d on PauHnn*;: 

\alenee 1 

H4a 

III 

eor> for the 

* {• 

conipounds ar»‘ 

'.hewn m 

Fm 

s I 

h ;:tHi 1 iS 

In 

Fip,. 1 In wdiich. 

rc|>X*e: t*Ut: 

. a 

caampletely n»nic 

coidiiiuration, tin* 


lhr<*e t'kddrona iff p,allium an* tran.sft‘rn'il to the 
metalloid atom forming ionic boada. In Fig. 1 c, 
which ihows completely covalent bonding, one 


D 

4% iNoIatai ilAj 

at-nns 

mi 

0X11’“^ Cu 

DJIjlJ. f 1 i^si) A«, p) 

A, leliu*. 
holuls 

□ZIZ] 

DtH 

mm. 1 ^4 f ei>. 

mi 

r, < ovalciu j—* 

hondH .1—^ 

LjP 

Cp-J-Lyl 

ri! 11 f 1 (SI'. As. i')>i 


ld(k 1 

(‘Icctron of ipallium i;: promoted and mu* ('Icctron 
from the metalloid atom i.s tran;:r(‘rri'(l into 
thi* mel;d atom fonninp; .sp'* covalent lionds. 
P.oth the;<‘ pii’tnre;; an* <‘xtrcnu‘ ('asi*;: and «'m 
admixture of 1he;:t‘ two couiipurations nurd. 
e\i;;t m any I'ompeund depeiidin.i', upon the 
th'/pi’e of lenieity, ()nr mea;:iirement.!: indicate 


that thri'i* i.“. an admixtun* of ilu' hvo lypi*:: of 
horidm.'* in thi'Sc compnimd.*;, wiih a prt‘donii- 
nama* of iiinit* iHuuliny, in tlu* viwr nf (laP and 
dial tii' eavahad ixtutiiii'' m (diSh. 'riu': admir- 
Imc in I la* handitin. *:u.!m<‘aled hy ii:: doe;: not. 
ani'M' wdh tin* eoinpletoly ionic hondine, of 
A‘^ Pr> type ;aij',ip*;ilrd hv KaideUi.'irdt and 
\V; 'dfia’li for tht'.'e compounds. 

We aiS' thankt'ul to llu* I lirecloi'ali* of 
Indic.lno-. (aivcrmncnl of MnharaiJldi’a, 
Patnihay. I'oi* linancinn tlie res.i'arrh sclmme 
iuuUt wdiit'h tin;; work ha;: heen don<*. 

I)cpartment of l‘hy::ii\‘:, (’. Mandm. 

N; r.pnr thnver. ily, A. H. (kiKTAL. 

Naiipur (India), A/orc/i aH, 1{)V0. V, Ik SAcnK. 


1, Maiult*. (h wml Ntiaivfloir, A. S.» /VfV. /?/</. AaitL 
AVh. 11)07, 65 A, 370. 

1>. -"'UmP , /Ac/.. IDOH 67 A. 100. 

:k - uiut , /Ac/., 11)01), 69 A, 310. 

4. P;uich<»is V. -.onl Ilidubrh H., I'ahhs de (^onAmtfes 

(t /hufnt’iW' Ileiniunn. Ikiri**, 1047. 

5. Nuoyidii N;ij»usima Sd, AV/>. Tohoka Cniv, Japan^ 

11)00, 49 (3), r>7, 

6. Suchrt, J P., Ann. ('hem.^ 1900, 10 017. 

7. K;iutclh;udt, 1). and Waitidich, W., Z* Angcw, Pftys,^ 

I960, 26 (3), 239, 




390 


Establishment of a Diploid Cell Line from Larval Tissues \ Current 
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once in six to eight days depending on the 
growth of the cells. The attached cells have 
so far (July, 1970) been subcultured 34 times. 
The hollow vesicles, were maintained as a 
separate subiine. Their structure and deve¬ 
lopment was observed to be similar to that of 
A. cegyptiJ They were subcultured twelve 
times| and then stored in liquid nitrogen at 
the thirteenth passage. 

Three morphologically different cell types 
were observed to grow on the glass surface in 
the form of monolayers (Figs. 2, 3). Majority 
of these were epithelial-like cells: and grew: 
as compact sheet. These were of two types, 
smaller ones (Type A) and larger ones. 
(Type B). The third type were multinucleated 
giant cells. 

Epithelial-like Cells^ Type A. —These were 
smaller, mononucleated, diploid (2n=:6) 
(Figs. 4, 5), and formed the major portion of 
the cell population both in the primary culture 
and in the established cell line. The cells 
were polygonal with well-defined cell 
boundaries, and measured from 10 to 20/4 in 
diameter. The cytoplasm was compact with 
uniformly distributed fine granules. A few 
broad pseudopodia-like ectoplasmic processe.s' 
were observed in most of the cells. The 
nuclei were round, vesicular with well-defined 
nuclear membrane, and measured from 6 to 
12/4 in diameter. The chromatin was thin and 
finely granular, with a distinct small nucleolus. 
Mitosis was frequently observed in these cells 
(Fig. 6). 

EpitheliaUlike Cells, Type B. —These were 
few in number, both in the primary culture 
and in the established cell line, and were 
generally observed isolated or at the periphery 
of growing cell sheets. They were mono or 
multinucleated, round or polygonal, with ill- 
defined cell boundaries (Fig. 7). The cells 
were much larger in size and measured from 
30 to 60/4 in diameter. The cytoplasm was 
densely granular, with a large number of small 
vacuoles usually distributed at the periphery 
of the cell. Many broad, pseudopodia-like- 
ectoplasmic processes were observed in these 
.cells. There were few, fairly large, bright 
bodies in the perinuclear region of the cyto¬ 
plasm. Nuclei were round or oval, vesicular, 
with well-defined nuclear membrane. They 
measured from 14 to 25/4 in diameter. The 


•chromatin was thinly granular with one or 
more round or irregular nucleoli. Mitosis was 
observed in these cells and the cells' were 
generally tetraploid or polyploid. 

Multinucleated Giant Cells. —These were very 
few in number both in the primary culture 
and in the cell line. They were syncytia-like 
in appearance with ill-defined mass of thin 
cytoplasm, having diffused boundaries (Fig. 8). 
They spread out from small masses of attached 
cells. The cytoplasm was thin, finely and 
sparsely granular, with a few vacuoles of 
varying size. A large number of round or 
oval, vesicular nuclei, measuring from 6 to 8 /i 
in diameter were found scattered in 'the cyto¬ 
plasm. The chromatin was thin, and a dii-- 
tinct nucleolus was observed in each, nucleus. 
Mitosis was often observed in the peripheral 
nuclei, and they had diploid chromosomes. 

In addition to these three types, a few other 
types of cells, scattered in between the patches 
of epithelial-like cells^ were observed only in 
the primary culture. Mitosis was not observed 
in any of these cells. 

The cells from attached cell sheets as well 
as from floating hollow vesicles have boon 
stored in liquid nitrogen in the culture medium 
containing 20% fetal bovine serum and 107n 
glycerol and successfully regenerated. 

It was interesting to note that the general 
growth pattern of A. vittatus cells resembled 
closely with that of A. oegypti, though they 
were cultured in different media. In both the 
cultures epithelial-like cells formed the major 
portion of the cell population, which grew 
either in the form of monolayers on the glass 
(surface or as spherical, multicclhilar hollow 
vesicles floating in the medium. 

Attempts to culture A. vittatus larval cells 
in the medium in which several cell lines of 
other two closely related species, A. cegypti 
and A. alhopictus, have been established by 
Singh,- were not successful. 
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THE K ABSORPTION EDGE 
OF GALLIUM IN GaSb, GaAs AND GaP 

During the course of X-ray spectroscopic 
investigations on intermetallic compounds 
undertaken in this laboratory, we have recorded 
the K X-ray absorption discontinuity of gallium 
in metallic gallium and in three compounds. 
GaSb, GaAs and GaP, using a Cauchois type 
bent crystal X-ray spectrograph of diameter 
40 cm., with a mica crystal oriented to reflect 
from the (100) planes. The experimental 
technique used has been described in detail in 
earlier papers. 

The results of our measurements are given 
in Table I. The wavelength of the K dis¬ 
continuity of gallium metal given by Cauchois^ 
is indicated in this table for comparison. It 
is seen from the table that the gallium K 
absorption edge is progressively shifted towards 
the high energy side with respect to that in 
the metal in the order GaSb-GaAs-GaP. Our 
results do not agree with those of Nagasima-’* 
which show that there is no relative shift in 
the position of the gallium K absorption edge 
in GaAs and GaP. The chemical shifts seem 
to depend upon increasing crystalline ionicity 
of the compounds, which results because of the 
differences in the electronegativity values and 
the covalency effects. The percentage ionicities 
calculated by Suchet<» for these compounds are 
given in column (6) of the table. 

Table I 


Absorber A in X.U. ]^]iifrgv(h) AAX.U. AEeV 1% 


eV 

Ga (Cauchois; 

1193 

•20 





Ga (Authors) 

1193' 

■21 

10390-0 


.. 


GaSb 

1193 

■08 

10.39M 

-0-13 

1-1 

12 

GaAs 

1192- 

96 

10392-2 

-0-25 

2-2 

37 

GaP 

1192' 

81 

10393-5 

-0-40 

3-6 

62 


The electronic structures of Ga, Sb, As and P 
are 4s-4pi, 4s-4p-^ and 3s-3p'^ respectively 

and are shown schematically in Fig. 1 a. The 
possible bonding schemes based on Pauling’s 
valence bond theory for these compounds are 
shown in Figs. 1 b and 1 c. In Fig. 1 b, which 
represents a completely ionic configuration, the 
three electrons of gallium are transferred to the 
metalloid atom forming ionic bonds. In Fig. 1 c, 
wlaich shows completely covalent bonding, one 


cf, Isolated 
atoms 

rgr-.' 1 

^ 1 ^ j ' g 


□ . 

Ef 1 t ( f ^ ^Sb As, P) 

3, Ionic 

[I~1 1 

bonds 
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. CD cm 

rm 

c, v.-ovaicni; i —s 

bonds ,—1—_ 



CD □ 

lCi 

Cl t 1 (Sb.As, P)'+ 

FIG. 1 


electron of gallium is promoted and one electron 
from the metalloid atom is transferred into 
the metal atom forming sp^^ covalent bonds. 
Both these pictures are extreme cases and an 
admixture of these two configurations must 
exist in any compound depending upon the 
degree of ionicity. Our measurements indicate 
that there is an admixture of the two types of 
bonding in these compounds, with a predomi¬ 
nance of ionic bonding in the case of GaP and 
that of covalent bonding in GaSb. This admix¬ 
ture in the bonding suggested by us does not 
agree with the completely ionic bonding of. 
A-'^-i* type suggested by Kantelhardt and 
Waidelich for these compounds. 

We are thankful to the Directorate of 
Industries, Government of Maharashtra, 
Bombay, for financing the research scheme 
under which this work has been done. 

Department of Physics, C. Mande. 

Nagpur University, A. R. Chetal. 

Nagpur (India), March 28, 1970. V. B. Sapre. 
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THE SPECTRUM OF FeCl IN THE RED 

The spectrum of FeCl was investigated in- 
emission and absorption in the ultraviolet- 
region X 3150-^ 3700 A by Meischer,! Mesnage,- 
Muller,3 and Rao and Rao^ and was analysed 
into three systems designated as I, II and 
Reddy and Rao'^ investigated the spectrum in 
the visible region X 4690-X 6560 A and analysed 
the bands on the basis of four systems designated 
as III, IV, V and VI. However, the analysis 
of systems IV, V and VI was based on plates, 
taken under low dispersion. The systems IV 
and V were too weak to be photographed under 
high dispersion. We therefore undertook the 
study of system VI under high dispersion with 
a view to study the structure of the bands in 
greater detail and to obtain more accurate 
vibrational constants. 

The system VI of FeCl in the region X 6340- 
6560 A is excited in a high frequency discharge 
from a 500 watt oscillator and photographed 
in the first order of a 21ft. concave grating 
spectrograph (dispersion 1-25 A/mm.). Ex¬ 
posures of about 5-6 hr. gave good spectra on 
Kodak 103-aF Plates. 

The system consists of three marked sequences 
of bands, the most intense of which is identi¬ 
fied as A 'i? = 0 sequence. The bands in 


A u = 0 sequence are seen to consist of two 
heads as shown in Fig. 1(a) with an average 
separation of 1*7 cm.“h As the bands in the 
A 'y = 0 sequence are degraded towards shorter 
wavelengths, these were identified as P^ and 
Po heads belonging to a transition of the type 
S-S with a multiplicity of 2. Owing to the near 
equality of the vibrational constants of the 
upper and lower states, the bands in the 
A ^ + 1 sequence show a change in degrada¬ 

tion. This feature can be seen from Fig. 1(b) 
which shows that most of the bands in the 
sequence are degraded to longer wavelengths, 
A few members of the A 'i? = ^ sequence are 

degraded towards shorter wavelengths. The 
data and classifications of the band heads are 
displayed in Table I. The P heads can be 
represented by the following quantum 
formula : 

== 15434-9 -f 206-4 (v' + i) 

- 1-8 (u' + i)- - 189*8 (v" -f }) 

1-5 iv" -1-1)-. 

The upper and lower states of the system 
do not appear to be related to any of the known 
low-lying electronic states of the FeCl molecule. 
They appear to correspond to transitions bet¬ 
ween two excited states of the FeCl 
molecule. 



^343 6383 



7/5 e,$ 5,4, 4,3 3,2. i,/ 1^0 I ^ 

r,o 

FIG.J. (a) As'=0Se<inenceof System VJ of ^FeCl. (i) 4?'= -fl Sequence of System YI of 
(21 ft Concave grating spectrogram,) 
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Table I 

Band head data of system VI of FeCl 


Wave¬ 

length 

O • 

A 

Wave- 

number 

cm."^ 

Intensity 

Classifica¬ 
tion 
/ // 

V , V 

Type 

of 

head 

6346*03 

15753*5 

1 

7, C 

R 

6352*48 

1.^5737*5 

2 

6, 5 

R 

6358*65 

157.'2*3 

3 

5, 4 

K 

6364*96 

16706*7 

5 

4, 3 

R 

6371*23 

15691*2 

5 

3, 2 

R 

6377*74 

15ii75*2 

7 

2>1 

R 

6384*16 

15659*4 

9 

1,0 

R 

6389*55 

15646-2 

5 

1,0 


6447*35 

155015*0 

2 

4,. 4 

Pi 

6452-97 

15492*5 

5 

3: 3 

R., 

6454*03 

15489*9 

3 

3, 3 

Pi 

6459*91 

15475*8 

5 

2, 2 

P2 

6460*46 

15474*5 

5 

2, 2 

Pi 

6466*29 

15460*5 

8 

I 1 

P 2 

6466*90 

16459*1 

8 

1, 1 

Pi 

6472*81 

15444*7 

10 

0, 0 

Po 

6473*60 

15443*1 

10 

0. 0 

Pi 

6544-73 

15275*2 

6 

1, 2 

R 

6552*77 

15256*5 

2 

0, 1 

P 


Spectroscopy Labs., N. V. Krishna Rao. 

Dept, of Physics, D. V. K. Rao. 

Andhra University, P. Tiruvenganna Rao. 

Waltair, March 9, 1970. 
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MEASUREMENT OF ANGULAR 
DISPLACEMENT BY HOLOGRAPHIC 
METHOD USING SPECKLE PATTERN 

Whenever a scattering surface is illuminated 
with coherent light, speckles are formed owing 
to interference produced between the scattered 
and incident light. The size of the speckles 
depends upon the resolving limit of the imag¬ 
ing system; the smaller the resolving power, 
the higher the speckle size. If a scattered sur¬ 
face is illuminated by a single coherent beam, 
the speckles produced are of random phase and 
phase correlations do not exist between any 
two points on the scattering surface. When, 
the same scattering surface is illuminated by 
another coherent beam we can superimpose a 
second speckle pattern on the first one. Under 
this condition phase relation does; exist at each 
point on the surface between the two speckles 
formed by two coherent beams, Because of 


interference between the two speckles at each 
point, the phase relation between them is con¬ 
verted into intensity distribution. By photo¬ 
graphing this intensity distribution, we can 
capture the phase relation for ai particular 
position of the scattering surface. If the 
scattering surface, with the two original 
illuminating beams on, is viewed through the 
processed photographic plate, one observes 
uniformly attenuated illumination as each 
speckle coincides with its dark image on the 
photographic plate. Now by rotating the scat¬ 
tering surface the phase relation is altered and 
phase difference occurs between the speckles 
on the rotating surface and the original phase 
captured in the photographic plate. This 
phase difference produces interference pattern 
between the image of the original speckle 
pattern photographed and the image of the 
changed pattern superimposed on the plate. 
The interference fringes thus formed are the 
measure of the rotation of the scattering 
surface. 

The experimental set-up is illustrated in 
Fig. 1. Laser beam is split into two com¬ 
ponents of almost equal intensity by means of 



beam splitter. The two beams are made to 
be incident on the rotating surface so that 
each is equally inclined on either side of the 
normal to the illuminating surface. The narrow 
beams are expanded with inverted microscope 
objectives suitably arranged as shown in the 
diagram. As the illuminating system is sym¬ 
metrical about the Z-axis, any displacement 
along this axis causes no change in the phase 
difference, thereby making movement of the 
surface in this direction inseii^itive, Es^ch 
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expanded beam produces a speckle pattern 
superimposed on one another in the plane ol 
the scattering surface which could be rotated- 
A camera lens of required aperture is used 
and the speckle pattern is photographed. After 
processing, the photographic plate is reposi¬ 
tioned exactly in its original place. It is noticed 
that the repositioning of the plate is ‘ very 
critical and it could be accurately done by 
using a kinematically designed plate' holder. 

With the laser beams still on, and as we 
rotate the scattering surface and view through 
an imaging system focussed on to the photo¬ 
graphic plate, we observe the fringe system. 
As rotation is continued the number of fringes 
is increased, and it is found that the number 
of fringes thus formed is proportional to the 
amount of rotation. It is further observed that 
for very high rotations the number is so 
increased that the fringe contrast is entirely 
lost. Hence, it may be said that this method 
is useful for small and moderate angular dis¬ 
placements. One such fringe system is shown 
in Fig. 2. Here ten fringes are observed 



graphic plats. 

for an angular rotation of the surface through 
two seconds of an arc. It is evident from the 
figure that the fringe contrast is quite good 
to facilitate the counting of the fringes. 

This principle may also be conveniently 
applied to determine the twist produced on the 
surface of a body under torsipn,. 


•he mor [ 

Dept, of Physics, V. Venkateswara Rao. 

Regional Engg. College, 

Warangal-4 (A.P.), March 30, 1970. 


KINETICS OF OXIDATION OF 
MANDELIC ACID BY LEAD 
TETRAACETATE 

Though lead tetraacetate (LTA) is known to 
cleave a-hydroxy acids,’’- very little work has 
been done on the kinetics of these oxidations. 
We have now investigated the oxidation of 
mandelic acid and substituted mandelic acids 
in three binary solvent systems, namely, acetic 
acid-water, acetic acid-nitrobenzene, and acetic 
acid-benzene. The oxidation is totally of the 
second order being first with respect to the 
concentration of the hydroxy acid and also 
first with respect to tetravalent lead (Fig. 1). 



finandelic ack!] —^ 


Fig. 1. A—First order plot, Solvent: 95% HOAc -5% 
H 2 O (zf/v), Temperature: 30° C; B-Log ^'1 log 

[mandelic acid], Solvent: 95% HOAc-5% ir..O fcfo). 
Temperature; 30°C. 

The rate of disappearance of LTA was followed 
icdometrically,-' using potassium iodide along 
with sodium acetate, the latter being added to 
keep- back lead iodide in solution. Under the 
conditions of the experiments, the solvents 
were not oxidised-i and the photochemical and 
thermal decompositions of LTA were found to 
be negligible. 


i 
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expanded beam produces a speckle pattern 
superimposed on one another in the plane ot 
the scattering surface which could be rotated. 
A camera lens of required aperture is used 
and the speckle pattern is photographed. After 
processing, the photographic plate is reposi¬ 
tioned exactly in its original place. It is noticed 
that the repositioning of the plate is ’ very 
critical and it could be accurately done by 
using a kinematically designed plate' holder. 

With the laser beams still on, and as we 
rotate the scattering surface and view through 
an imaging system focussed on to the photo¬ 
graphic plate, we observe the fringe System. 
As rotation is continued the number of fringes 
is increased, and it is found that the number 
of fringes thus formed is proportional to the 
amount of rotation. It is further observed that 
for very high rotations the number is so 
increased that the fringe contrast is entirely 
lost. Hence, it may be said that this method 
is useful for small and moderate angular dis¬ 
placements. One .such fringe system is shown 
in Fig. 2. Here ten fringes are observed 



Fig. 2. Interference fringe system obtained on the 
rotation of a surface after repositioning the phoio- 
graphic plats. 

for an angular rotation of the surface through 
twm seconds of an arc. It is evident from the 
figure that the fringe contrast is quite good 
to facilitate the counting of the fringes. 

This principle may also be conveniently 
applied to determine the twist produced on the 
surface of a bodyi^ under tppiqn,,. 
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KINETICS OF OXIDATION OF 
MANDELIC ACID BY LEAD 
tetraacetate 

Though lead tetraacetate (LTA) is known t 
cleave a-hydrox.v acids,*’- very little work ha 
been done on the kinetics of these oxidations 
We have now investigated the oxida'lion o 
mandelic acid and .substituted nuindeiic acid: 
in three binary solvent s.y.stems, namely, aceti< 
acid-water, acetic acid-nitrobenzene, and acetic 
acid-benzene. The oxidation is totally of th^ 
second order being IIrat with respect to the 
concentration of the hycirox.y acid and alsc 
first with respect to tetravalcnt lead (Fig. 1), 



*'5 -i- fuiu'ndcHc acfo!] —> 


Fig. 1 . A—First order plot, Solvent: 95% IIO.Ac - 5 % 
H 3 O (-v/v), Temperature: C; B - hog /-i 7 '.r. log 

[mandelic acid], Solvent: 95% H()Ac-r)% ir,f) k/z/). 
Temperature: 30°C. 

The rate of disappearance of LTA was followed 
icdometricaily,-* using pGtas.::’lum iodide along 
with sodium acetate, the latter being added to 
keep- back lead iodide in solution. Under the 
-conditions of the experiments, the solvents 
were not oxidised-' and the photochemical and 
thermal decompositions of LTA were founej to 
be negligible. 
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, The results of the influence of the solvent 
systems on the rate of oxidation summarised 
in Table I are particularly interesting. 

Table I 

[Mar.delic add] -0*01427M [LTA]=0-004M 
Temp. 30°C. 

Solvent composition Z’o x 10“ 

{% litre mole"^ sec~^- 


(^) 

HOAc—HoO 



80-20 

101*6 


85-15 

55*6 


90-10 

27-4 


95- 5 

12*5 

(70 

I10Ac--C,Hr,NO., 



85-15 

6*3) 


90-10 

. 5*30 


95- 5 

4*29 

(0 

HOAc—CJ-I,; 


■ 85-15 

4*23 


90-10 

3*90 


95- 5 

3*76 


It is observed that increasing water content 
in the system increases the rate as is generally 
observed in LTA oxidations. For a variation 
of water content (v/v) from 5% to 15% (I-a) 
the rate benefit is^ about five times ; but for the 
same range of variation of nitrobenzene con¬ 
tent (I-b), it is only 1*5 times and for benzene 
(I-c) practically there is very little rate 
enhancement. 

. All other conditions remaining the same, the 
rate sequence for the three solvent systems at 
30” C. is acetic acid-water > acetic acid-nitro- 
benzene > acetic acid-benzene. This is pre¬ 
cisely the order of the dielectric constants of 
the media also =9-7; c,,.,,, rr 78*54; 

= 37-8 ; =^2-38). It is inferred 

that the increasing polarity of the solvent 
medium increases the transition state stabi¬ 
lisation by solvation and therefore the transi¬ 
tion state is likely to be more polar than the 
reactants. 

The rate study of the LTA oxidation of sub¬ 
stituted mandelic acids reveals an interesting 
feature (Table 11). 

Table II 

rSubstri-te] = 0*014 M fLTA] ™ 0*0036 M 
Temp. : 30^C. 

Solvent: 95% HOAc-5^^* JLO /f'2 in litre mole~^ sec ^ 


Substrate ^’2 ^I Q" 

Mandelic add ^ 12*6 

^-Fluoro mandelic acid 15*8 

^-Chloro mandelic acid 17,* 0 

i^-Bromo mandelic acid . 16*4 


The scanty substituent effect is indicative of 
a free radical mechanism. . The reaction is 
found to induce polymerisation of acrylo nitrile 
•also. 
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A NEW GLUCOSIDE FROM 
CLEISTANTHUS COLLINUS 
The bark, leaves . and fruits of Cleistanthus 
collinus are well known for their physiological 
activity.! From the bark, leucodelphinidin,- 
from the fruits, liipcol and yj-sitosterol,-' and 
from the leaves a toxic glucoside oduvin-^ were 
isolated. Govindachari and co-workers isolated 
diphyllin^"^ and collinusin,<* two new lignan 
lactones from the leaves. A chemical investi¬ 
gation of the bark and leaves of the plant 
collected from Pakal has now been taken up. 

From the petroleum ether extract of the 
leaves of the plant a compound m.p. 85” has 
been isolated and identified as 7i-triacontanol 
through its acetate. The bark powder on 
extraction from petroleum ether yielded a com¬ 
pound m.p. 260°, mol. formula C^^H-qO, 
-30°, oxime m.p. 290-292°. On direct 
comparison, the compound was found to be 
identical with friedelin." 

Chloroform extract of the bark gave a 
crystalline compound-A m.p. 231-233°, I.R. 
data 3500cm.'!- (hydroxyl group), 1750 cm.'!- 
(>Cr=0), 920cm."! (methylene dioxy group). 
U.V. data 262, 297, 320 and 355 m/i (log 

c 4-45, 3-43,' 3-73 and 3-17), M-^ 542, 

-16*2° and its acetate m.p. 128°. 

Compound-A( on hydrolysis with 5% methanolic 
sulphuric acid furnished compound-B. Com- 
pound-B has m.p. 289-290°, M+ 380, 

I.R. data -OH 3500 cm.'i, > C=0 1710 cm.-i, 
methylenedioxy 920 cm.'i, and Tr-V.. data 
231, 268,^ 295, 3lX;3'6.0,m/^- (log ? ^*43, 4-68, 
4*01, "'S• 97 and 3r68)^afid > acel^I 'derivativQ 
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expanded beam produces a speckle pattern 
superimposed on one another in the plane of 
the scattering surface which could be rotated. 
A camera lens of required aperture is used 
and the speckle pattern is photographed. After 
processing, the photographic plate is reposi¬ 
tioned exactly in its original place. It is noticed 
that the repositioning of the plate is ' very 
critical and it could be accurately done by 
using a kinematically designed plate' holder. 

With the laser beams still on, and as we 
rotate the scattering surface and view through 
an imaging system focussed on to the photo¬ 
graphic plate, we observe the fringe system. 
As rotation is continued the number of fringes 
is increased, and it is found that the number 
of fringes thus formed is proportional to the 
amount of rotation. It is further observed that 
for very high rotations the number is so 
increased that the fringe contrast is entirely 
lost. Hence, it may be said that this method 
is useful for small and moderate angular dis¬ 
placements. One such fringe system is shown 
in Fig. 2. Here ten fringes are observed 



FIG. 2. Ir.terferer.ce fringe system obtained on the 
rotation of a surface after repositioning the photo¬ 
graphic plats. 

for an angular rotation of the surface through 
two seconds of an arc. It is evident from the 
figure that the fringe contrast is quite good 
to facilitate the counting of the fringes. 

This principle may also be conveniently 
applied to determine the twist produced on the 
surface of a body under torsion,. 
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KINETICS OF OXIDATION OF 
MANDELIC ACID BY LEAD 
TETRAACETATE 

Though lead tetraacetate (LTA) is known to 
cleave a-hydroxy acidsd’- very little woiic has 
been done on the kinetics of these oxidations. 
We have now investigated the oxidation of 
mandelic acid and substituted mandelic acids 
in three binary solvent systems, namely, acetic 
acid-water, acetic acid-nitrobcnzenc, and acetic 
acid-benzene. The oxidation is totally of the 
second order being first with respect to the 
concentration oi; the hydroxy acid and also 
first with respect to tetravalent lead (Pig. 1). 



>5 + finandelic —4- 


Fig. 1. A—First order plot, Solvent: 95% I IOAc -5% 
HgO (tjIv), Temperature: o0°C; B-J.og A’l 7 's. log 
[mandelic acid], Solvent: 95% HO Ac -5%'1 LO (zAA 
Temperature: 30°C. o „. w 

The rate of disappearance of LTA was followed 
icdcmetricai]y,-‘ using potas-sium iodide along 
with sodium acetate, the latter being added to 
keep- back lead iodide in solution. Under the 
conditions of the experiments, the solvents 
were not oxidised^ and the photochemical and 
thermal decompositions of LTA were found to 
be negligible. 
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expanded beam produces a speckle pattern 
superimposed on one another in the plane of 
the scaittering surface which could be rotated. 
A camera lens of required aperture is used 
and the speckle pattern is photographed. After 
processing, the photographic plate is reposi¬ 
tioned exactly in its original place. It is noticed 
that the repositioning of the plate is ' very 
critical and it could be accurately done by 
using a kinematically designed plate ■ holder. 

With the laser beams still on, and as wc 
rotate the scattering surface and view through 
an imaging system focussed on to the photo¬ 
graphic plate, we observe the fringe system. 
As rotation is continued the number of fringes 
is increased, and it is found that the number 
of fringes thus formed is proportional to the 
amount of rotation. It is further observed that 
for very high rotations the number is so 
increased that the fringe contrast is entirely 
lost. Hence, it may be said that this method 
is useful for sm.all and moderate angular dis¬ 
placements. One such fringe system is shown 
in Fig. 2. Here ten fringes are observed 




FIG. 2. Inferferer.ee fringe S 3 'Stem obtained on the 
rotation of a surface after repositioning the plujio- 
graphic plate. 
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KINETICS OF OXIDATION OF 
MANDELIC ACID BY LEAD 
TETRAACETATE 

Though lead tetraacetate (LTA) is known to 
cleave a-hydroxy acids,*’- very little work has 
been done on the kinetics of these oxidations. 
Wc have now investigated the oxidation of 
mandelic acid and substituted mandelic acids' 
in three binary solvent systems, namely, acetic 
acid-vrater, acetic acid-nitrobenzene, and acetic 
acid-benzene. The oxidation is totally of the 
second order being first with, respect to the 
concentration of the hydroxy acid and also 
•first with respect to tetravalent lead (Fig. l). 



VQ 5 16 

finandelic cicid] —^ 

Fig. 1. A—First order plot, Solvent: 95% HOAc — 5% 
FlaO (z^/*y), Temperature: 30° C; B-Log Z’l log 
[mandelic acid], Solvent: 95% HOAc-5% ir.>0 
Temperature: 30°C. 


for an angular rotation of the surface through 
two seconds of an arc. It is evident from the 
figure that the fringe contrast is quite good 
to facilitate the counting of the fringes 
This principle may also be conveniently 
applied to determine the twist produced on the 
surface of a body[ under torsipn,. 


The rate of disappearance of LTA was followed 
icdometrically/' using potassium iodide along 
with sodium acetate, the latter being added to 
keep- back lead iodide in solution. Under the 
conditions of the experiments, the solvents 
were not oxidised*' and the photochemical and 
thermal decompositions of LTA were found to 
be negligible. 
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The results of the influence of the solvent 
systems on the rate of oxidation summarised 
in Table I arc particularly interesting. 

Table I 

[Mandelic acid] = 0*01427M [l^TA] =0*004M 
Temp. 30° C. 

Solvent composition 

litre, mole"^ sec~^ 

(a) HOAc—HoO 

80-20 101*6 

85-15 55*6 

90-10 27*4 

95- 5 12*5 

(7) I-lOAc—CJlsNOo 

85-15 e-S) 

90-10 ■ . 5*30 

. 95- 5 4*29 

(c) HOAc—CoH, 

85-15 4*23 

90-10 3*90 

95- 5 3*76 

It is observed that increasing water content 
in the system increases the rate as is generally 
observed in LTA oxidations. For a variation 
of water content (v/v) from 5% to 15% (I-a) 
the rate benefit isi about five times ; but for the 
same range of variation of nitrobenzene con¬ 
tent (I-b), it is only 1-5 times and for benzene 
(I~c) practically there is very little rate 
enhancement. 

All other conditions remaining the same, the 
rate sequence for the three solvent systems at 
30° C. is acetic acid-water > acetic acid-nitro¬ 
benzene > acetic acid-benzene. This is pre¬ 
cisely the order of the dielectric constants of 
the media also ( ^hoac = = 78-54; 

= 37-8 ; fc„H„ =2-38). It is inferred 
that the increasing polarity of the solvent 
medium increases the transition state stabi¬ 
lisation by solvation and therefore the transi¬ 
tion state is likely to be more polar than the 
reactants. 

The rate study of the LTA oxidation of sub¬ 
stituted mandelic acids reveals an interesting 
feature (Table II). 

Table II 

[Substrae] = 0*014 M [LTA] - 0*0035 M 
_Temp. : 30^C. 

Solvent: 95% HOAc-5% HoO h in litre mole"^ S€C"i 


Substrate ^2 

Mandelic acid 12*5 

^J-Fluoro mandelic acid 15 

j5-ChIor.o mandelic acid 17*0 

^‘Bromo mandelic acid _ 16*4 


The scanty substituent effect is indicative of 
a free radical mechanism. . The reaction is 
found to induce polymerisation of acrylo nitrile 
■also. 
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A NEW GLUCOSIDE FROM 
CLEISTANTHUS COLLINUS 
The bark, leaves and fruits of Cleistanthu'^ 
collinuo are well known for their physiological 
activity.1 From the bark, leucodelphinidin,- 
from the fruits, lupcol and p-sitosterol,-" and 
from the leavc.s a toxic glucoside oduvin* were 
isolated. Govindachairi and co-workers isolated 
diphyllin'‘> and collinusin,*' two new lignan 
lactones from the leaves. A chemical investi¬ 
gation of the bark and leaves of the plant 
collected from Pakal has now been taken up. 

From the petroleum ether extract of the 
leaves of the plant a compound m.p. 85“ has 
been isolated and identified as ii-triacontanol 
through its acetate. The bark powder on 
extraction from petroleum ether jdelded a com¬ 
pound m.p. 260°, mol. formula C;j,>tIr,oO, 
-30°, oxime m.p. 290-292°. On direct 
comparison, the compound was found to be 
identical with friedelin." 

Chloroform extract of the bark gave a 
crystalline compound-A m.p. 231-233°, I.R. 
data 3500 cm.”’' (hydroxyl group), 1750 cm. 
(>C=:0), 920cm.”' (methylene dioxy group). 
U.V. data 262, 297, 320 and 355 (lo,-' 

c 4-45, 3-43, "3-73 and 3-17), M+ 542, (a),,-!' 
-16'2° and. its acetate m.p. 128°. 

Compound-A on hydrolysis with 5% methanolic 
sulphuric acid furnished compound-B. Com- 
pound-B has m.p. 289-290°, M '" 380, 

I.R. data -OH 3500 cm.-i, > C=0 1710 cm.-', 
methylenedioxy 920 cm,"i, and U.V, data 
rm#^ 231, 268, 295, 3lt,;3'6p.w- (log ejt*4.3, 4*68, 
4*61,”’3-97 and .3v68)^ fafitl -acetyl"derivative 
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m.p. 231°, methyl ether m.p. 263°. The methyl 
ether of compound-B is found to be identical in. 
all respects with Justicidin-A-^ (I b ; R=OCH.^) 
an extractive of Justicia hayati. Com¬ 
pound-B and its acetate are identical with 
diphyllin (I a ; R = OH) and its acetate in all 
respects. 

After hydrolysis of compound-A with' 5% 
methanolic sulphuric acid, the mother liquor was 
examined for sugars by paper chromatography 
using butanol-acetic acid-water (4 : 1 : 5) and 
ethyl acetate-butanol-water (1 : 4:5) and 
aniline hydrogen phthalate for development of 
colour. The presence of glucose (R^ 0*178 in 
B/A/W and co-chromatography with an 
authentic specimen of |3-D-glucose) is inferred. 
Thus compound-A is diphyllin-O-Glucoside. 
Its molecular weight is in agreement with a 
mono glucoside rather than a diglucoside. In 
a preliminary reporf»o this substance was named 
as cleistanthin. 

For further support, a partial synthesis of 
compound-A has been achieved. Diphyllin was 
refluxed with a-acetobromoglucose in dry 
acetone and potassium carbonate for ten hours. 
The compound obtained was found to be identi¬ 
cal in all respects with the acetyl derivative 
of compound-A. Thus the compound-A has. 
the assigned structure diphyllin-O-glucoside 
(Id; Rz=0-Glucose). Recently, a glycoside by 
name cleistanthin was reported by Govinda- 
chari and co-workers.^ On comparison with 
their compound, diphyllin-O-Glucoside is found 
to be different. Since they have named their 
substance also as cleistanthin (Ic; Rrr:3, 4, 
di-O-methyl-D-xylose), we propose that their 
compound be named as cleistanthin-A and the 
compound reported in this paper as cleist- 
anthin-B. 

chart - 1 



la; R = OH; Diphyllin* 

13; R= 0 CH 3 ; Justicidin A. 

lc\ R«3> 4Di-0-methyl -D-xyloae; CleisUmhin A, 

I d\ R=-0-glucose, Clciaitanthin B, 
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PHASE STUDIES IN THE SYSTEM 
FeNboOc-YNbTiOa 

The structural properties of Columbite^-^ and 
Euxenite-^'^' have been investigated by many 
workers ; but the phase studies of the present 
system and the relation between Columbite 
and Euxenite have not been reported in the 
literature. 

All the samples were prepared by mixing 
the appropriate quantities of the component 
oxides and fired at 1200° C. for twenty hours 
and 1350° C. for three hours in air. Finally, 
the samples were quenched to room tem¬ 
perature. The samples thus obtained were 
analysed by X-ray diffraction techniques using 
14 cm. diameter Debye-Scherrer Camera and 
Fe radiation, filtered through Tje foil. The 
results are given in Table I, 
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Table I 


The system FeJVboOQ-YNbTiO^. 


Serial No. 

Composition 

Molecular 

weight 

Colour 

Density 

Phases present 

1 

Yo.2Fei.8Tio.45Nb3.(iOi2 

667-0 

Steel grey 

3-45 

Columbite+Euxenite 4-779 ; 

2 

Yy, iFci. yl iiaiiNbaOio 

651-i 

Steel grey 

3-69 

^ = 14-72; ^=5-344 A 

Columbite + Euxenite .rz=5-351; 

3 

Yo.GFex.4Tii.35Nb2-8Ci2 

649-0 

Grey 

4-31 

^ = 14-70; ^=5-321 A 

Euxenite « = 5-620; ^=14-68; 

4 

Y 0 . 8 Fe 1 .oTi 1 . 8 Nb 2 . 4 Ox 2 

640-0 

Grey 

4-59 

^=5'314A 

Euxenite zz=5*520; ^=«14‘65 ; 

5 

YoTioNbiOio 

662-0 

White 

4-64 

^=5-278 A 

Euxenite ^=5*520; ^=14-57; 






^=5-166 A 


Tabic I shows that on introduction of even 
10% Y'^i‘ in the A site, the euxenite phase 
appears, though the lines due to euxenite were 
very faint. On introduction of more Y*^ •' the 
euxenite phase was predominant and in the 
composition No. 3, the columbite phase com¬ 
pletely disappeared. 

From ionic consideration it is expected that, 
introduction of Y’^'*; (0*92 A) for Fe-*' (0*74 A) 
in A sites and Tf^ '* (0*68 A) for Nb^*^'(0-69 A) 
in the B sites, will have predominant effect on 
columbite lattice and the lattice parameters 
would increase. But Table I shows that the 
lattice parameters decrease. On examining the 
structure of columbite, it is observed that the 
MO^. octahedra are arranged in chains ranged 
along the a^y axis and held together by sharing 
edges, on changing to euxenite the MO^* 
octahedra chains break and rearrange themselves 
to a close-packed arrangement, thereby causing 
slight decrease in the lattice dimensions which 
is in accordance with the present observations. 


Dept, of Inorganic and 
Structural Chemistry, 
College of Science. 
Nagpur, March 9, 1970. 
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TRACHEAL PULSATION IN A MARINE 

CENTIPEDE MIXOPHILUS INDICUS 

It is well known that marine centipedes are 
capable of enduring submergence in water for 
several days and when re-admitted to aerial 
respiration, the oxygen debt is cleared off in 
a matter of a few hours by a remarkable 
increase in the rate of consumption of oxygen.'^’2 
This would involve an efficient tracheal 
ventilatory mechanism to draw in a large 
volume of air into the tracheal system. As a 
result of extensive studies Chalande^ concluded 
that the tracheal ventilatory mechanism in, 
marine centipedes might be of a type different 
from what is commonly known for insects. But 
no attention has so far been paid to this aspect 
of respiratory physiology in these terrestrial 
arthropods w'hich are secondarily adapted for 
aquatic life. 

Incidental to a recent study on the respira¬ 
tion of a marine centipede Mixophilus indicusP 
the centipedes re-admitted to aerial respiration 
after submergence in water, were examined 
under a binocular microscope to determine 
whether there were any external movements of 
contraction either transverse or longitudinal 
Or of the rings upon one another. The result 
was negative suggesting that the ventilatory 
movement, if any, was only internal. 

Therefore, a part of the tergite of a trunk 
segment of an alive animal was removed and 
the viscera examined. Centipede-saline of the 
composition given elsewhere-^ was used for 
perfusion. This procedure disclosed that the 
main longitudinal tracheal trunks were 
rhythmically contracting and expanding. 
Recordings of such pulsatory movements of 
the tracheal trunks were made on a physio- 
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graph pen recorder using an isometric 
myograph attached by a fine thread to a longi¬ 
tudinal tracheal trunk. The recordings sug¬ 
gest that the maximum number of such 
pulsatile movements is 22 to 25 per minute 
(Fig. 1) in an individual taken out of water 



Fig. 1. An extract from a recording of the tracheal 
pulsations of Mixophihn :ftdi:us The time for the record¬ 
ing shown in the figure is one minute. 



A B 

FiG. 2. 'Tracheal tranks In two segments of the centi¬ 
pedes (semi-diagrammatic). A, Himantarium samziclraii\ 
B, Mixophiltis indicus. 

after submergence for a period of 3 days. If 
the period of immersion • in water is shortened, 
the rate of pulsatile movements of the trachea.l 
trunks is also lowered. ■ During -normal respi¬ 
ration in an individual which is- not previously 
subjected to submergence in water, the rate 
of tracheal pulsation is only 3 to -5 per minute. 

An attempt was made to find out whether 
such tracheal pulsations are of common occur¬ 
rence in typical .terrestrial centipedes also. . 
For ' this purpose, a number of alive geophilid 
centipedes. of the species Himantarium samuel- 
raji, collected from Alagar Koil 'forest region, 
were dissected and their tracheal trunks 
examined as described above. In none of the- 
10' centipedes' examined were the tracheal 
pulsations observed. : • • ^ 


the Editor T Current 

L Science- 

Another feature discovered was that the 
longitudinal tracheal trunks in the two centi¬ 
pedes show structural differences. In Mixo^ 
philus indicus the middle regions of the longi¬ 
tudinal trunks are much swollen resembling 
the air-sacs found in locusts.*"* But in Himan- 
tariuuni samuelraji all the tracheal trunks are 
narrow tubes of uniform diameter (Fig. 2)‘. 
It is suggested, therefore, that the presence of 
swollen longitudinal tracheal trunks capable of 
ccntraction and expansion in Mixophiius 
indicus may be a feature of adaptation in 
relation to its semi-aquatic mode of life. 

A search in the literature for a precedent 
discloses that a comparable phenomenon was 
seen by Babald* in mosquito larvae. 

The author is grateful to Professor 
G: Krishnan for helpful suggestions and provision 
of facilities. Mr. G. Santhanakrishnan helped 
very much in the collection of centipedes. 
Zoology Department, G. Sundara Rajulu. 
University of Ma.dras, 

Madras, February 20, 1970. 
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ON THE OCCURRENCE AND 
DISTRIBUTION OF 

phosphobacxeria in the marine 

ENVIRONMENT AT PORTO NOVO 

It is well known that the majority of the 
phosphates in soil are present as insoluble 
organic and inorganic phosphates. The 
phosphorus-cycie in inland natural waters and 
bottom deposits is known to be a limiting 
factor in organic production. 

Cooper"*- has; shown that ' in the marine 
environment phosphate liberation from plankton 
occurred and suggested that this might be 
brought about by bacteria capable of dissolv¬ 
ing phosphate ^ from phosphorus-containing 
substance in solution. He did not, however, 
isolate and culture these organisms. 

Several reports are available on the role of 
phospho'bacteria in ' soil.^''*^ But no such work 
is \ available . for . the marine environment ^ 
either in temperate or tropical regions. The 
present note reports the definite occurrence 
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and distribution of phosphobactcria in the 
marine environment. 

The samples were taken from four different 
zones in the marine environment as shown in 
Table I. They were taken in sterile glass 

Table I 


llacterial 
population (10^’) 


ox. 

No. 

.Sample 

I.ocality 

Depth ~ 

'Total l‘hospho- 
bacteiia 

1 

Water 

>- 

111 

1)5 cm. 

e-53/1. 4-98/L 

2 

W'atia- 

Fstuaiy 

Surface 

C-S()/l^ 5-72/1. 

3 

Water 

Neiitie 

Surface 

O-DO/L 5-20/L 

4 

Mud . 

■Sea 

10 fathom 

7-C)6/g. G-9 G/j:j. 


bottles. Serial dilutions were prepared and 
plated on special soil-extract apatite agar* (the 
inediiun containing precipitated calciuni 
]:)hosphatc0. The media were prc?pa:red in sea¬ 
water with appropriate salinity. The plates 
were? incubated at room temperature (24 ± 
2“ C.) for days and obsei’vecl. Clear solubi¬ 
lization zones around phosphobacteida colonics 
were seen in all the samples (Fig. 1). The 



FIG. 1. Phosphobaettria in the interstitial waters. 
Arrows indicate the phosphobactetial colonies with clear 
surrounding solid)ili/.ation zones. 

total and phosphate solubilizing colonics were 
counted and their population was estimated. 

From all the four samples, seven morpho¬ 
logically different phosphobacteria were iso¬ 
lated and purified. Five of them can be grouped 
'under Bacillus spp. and the remaining two. 
isolates arc gram-negative, non-motile, non¬ 
spore-forming rods. It is interesting to note 


that the interstitial water harboured as many 
a.s five different groups. The estuarine water 
and neritic waters and the mud at 10 fathom 
line showed onlj^ three and two groups respec¬ 
tively. The different isolates varied in the 
degree cl; their ability to solubilize the inor¬ 
ganic insoluble phosphate as indicated by the 
clear scIiibidzatiGn zones. In general, BcicUliis 
‘PP. were found to be more potent in their 
activiry tnan fne two gram-riegativc isolates. 
The enect of isolates from the neritic waters 
and the mud at 10 fathom was relatively 
higher Ihcua [had cf tlie estuarine and interstitial 
waters. 

We thank Prof. R. V. Seshaiya, Director, for 
guidance and critical reading of the manuscript. 
Centre of Advanced Study K. Avyakiianku, 

in Marine Biology, D. Chaijdratuohak. 
Marine Biological Station, 

Porto NovO', South India, March 24, 1970. 
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. PARTIAL LIFE-CYCLE OF A 
PHYSALOPTERID NEMATODE 
PARASITIC IN THE STOMACH OF . 

CARNIVORES 

NuLTuacus ?‘pccies named under Physaloptera 
Rudolphi, 1819 have been grouped, on the 
number of uteri—whether two, three, four or 
many, into four subgenera.'^-^ Among the 
apecies with two uteri in female, P. pra^putialis 
von Linatow, 1889 ; P. hrevispiculum von 
Linstow, 1906 ; P. fuellchorni Mirza and Singh, 
1934 ; and P. rara I-Jall 'and Wigdor, 1918 have 
been recorded in. our dog, cat, and wild carni- 
vores.-'-*-'*'^-'^ Recently, P. vulpineus Gupta and 
Pande, 1963 was described from Vulpes 
bcngalensis.-^ 

Because of their robust form and the blood¬ 
sucking feeding habits, P. prceputialis, P. felidis 
Ackert, 1936 and P. spp. (Ehlers, 1931) are 
incriminated in ulceration and catarrhal 
gastritis which, in heavy infections in cat and 
badger, result in a marked loss of condition. 

In spite of their wide prevalence, information, 
on life-cycles and the vectors is comparatively 
meagre though encysted larval forms have 
been reported from Bufo stomaticus'^''; hob 
white quaih'; Sciurus pahnarwM-; ' ruffed 
grousc''^’^; Hemidactylus fimiviridis'^'^; an earwig, 
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Labidura reparia-; quail, Colinus virginianus'^; 
and Uromastix hardwickii.^ 

Observations on larval development and life- 
cycles are available for P. turgida Rudolphi, 
I 8 I 91 ; P. maxillaris Molin, 18601*^; P. rarai^-ii; 
P. prceputialis^'^’'^^'-'^; and P. hispida Schell, 
1950.1^ The intermediate or/and paratenic- 
hosts for the encysted physalopterid larvae, so 
far reported from Indian region, are: 
B, stomaticus, S. palniarum, H. flaviviridis, 
L. reparia and U. hardwickii. 

Numerous specimens of the larvae found 
encapsulated in the muscles and the mesentery 
of the spiny-tailed lizard were fed to labo¬ 
ratory-reared kittens (4), pups (18), chick (1) 
and laboratory-bred rabbits (3), white albino 
mice (2) and white albino rats (5) to deter¬ 
mine their specific identity. Different stagesi 
of the developing juveniles were recovered, on 
autopses conducted at intervals, from the 
infected pups. The two cats, slaughtered on 
the 20th and 90th day of the infection, yielded 
fourth-stage juveniles and adults. 2 rabbits 
and 2 rats, however, yielded re-encysted larvje 
from the gastric wall and the mesentery, the 
other infected animals were found to be 
negative. 

From a detailed study of the live and the 
fixed specimens (cleared in 70% alcohol- 
glycerine or lactophenol), the material was 
determined as belonging to P. hrevispiculum. 
The size-ranges were within those given for 
this species by Baylis (1939). The present 
findings on the mammalian phase of the life- 
cycle, i.e.j the development of infective larvae, 
collected from a paratenic host, to maturity 
adds to the list of the life-cycles so far known 
for P. turgida, P. maxillaris, P. rara, P. prce- 
putialis, and P. hispida in which, however, the 
intermediate hosts used for experimentation 
were arthropods. Detailed account of the stages 
in development is being published elsewhere. 

Grateful acknowledgement is due to the 
Indian Council of Agricultural Research for 
the award of Senior Research Fellowship in 
Helminthology (to V. P G.) and to the 
Principal of the College for facilities provided. 
Dept, of Parasitology, V. P. Gupta. 

U.P. College of Veterinary B. P. Pande. 

Science and Animal Husbandry, 

Mathura (U.P.), February 13, 1970. 
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USE OF MUSHROOM EXTRACT IN 
CULTURE OF RHIZOBIUM 

Various laboratory media have been used to 
grow Rhizobvum, the chief carbon source being 
sucrose or mannitol.^In this laboratory 
the sucrose or mannitol has been replaced by 
malt extract in the preparation of legume 
inoculants." So far as the yeast-extract is 
concerned other extracts such as thad: of hard¬ 
wood ash, root extract, sauerkraut juice, 
thiamine and biotin have been used in its 
place.-’-^’'*^-!! 

An edible mushroom (Psalliota compestris) 
is being used as a nutritious food all over the 
world ; however its utility as a component of 
synthetic medium has not been known so far. 
An attempt has been made in the present 
investigation to see if yeast-extract can be 
substituted by an extract of the Psalliota. The 
water extract of Psalliota used as 10 ml. of 
10% W/v (obtained by steaming for i hour 
and filter) in 100 ml. of the usual mannitol 
medium (pH adjusted to 7*0) contained 
approximately 1-2% protein, 4% carbohydrate, 
0-007% Ca, 0-1% Fe, 0-012% thiamine, 0-25% 
riboflavin and 0*2% niacin.'^ Five efficient 
strains of Rhizobium spp. were grown in the 
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PAPKR CHROMATOGRAPHIC STUDIES 
OF ANTHOCYANINS IN SOME 
ARID ZONE PLANTS 
iM.oMAi. pi.L’int'Uts and tlic'ir separation and 
<'la: ;;iiiealion inlo florachroines as Flora- 
ehi'Diiu' A and Kloraehroin(‘ X^ have been 
dtauoii:;! ratetl.''This conct'pi has revolu¬ 
tionized the elder and ori^'inad concept ol; 
aiithoeyanin idynienls, in Horal |)i.einentalions. 
laoiation of anlho(‘yanin pigments is not only 
1 ime-eonsuniing but also e.xpensive as regards 
material, solvent and other reagents.'* Keep- 
ine. this fact in vit‘w inllorescence (cyathia) 
Ironi a miinbt'r of individual plants of Euphor-^ 
hia cudiicifolia (vai'ying .shades of red, bull 
z.nd I'.ri'en), fruits of Solainun iiigiiini (orange 
and purpli‘'h~l)laek), and petals of Solanu'tfi 
::iir{ifti'UiU‘ \v(‘r(‘ chroinatographically studied 
ftir this rc'port, 

Tlu‘ sami)les tlu'oughnut this study were 
1 reap'd by the one-way ascending procedure 
mail)!' Whatman No. 1 ehromatography paper, 
'rile d(*veloping solvt'iit (unployecl wa.si lubutanol: 
hydroeldorie aci<l (cone.): water (7 : 2 : 5) lor 
aiithocyanins. For tlu‘ t'xtraction of the antho- 
eyanins in tlu' iilants to he* studied, a lew 
Ire'h cyathia (/A vaducij'olia), fruits of orange 
ami purpie-hlack ('oloiirs iS. nigruin) or 
purpU' petals [S, .sicrct/(’msc) were immersed 
m :i() ml. or mort'' (‘old nu,‘t.hanol containing 1% 
h.vdr<H*hlorie acid ovt*rnigi\t and (iltered. The 
lillrati'.s eonia.ining: (‘xtrai'led pigments were 
useil for paix'r ehromalographic analysis. 
Authentic :,pt‘cinu'ns of C^ynnin (3, r)-digluco- 
Mde). Didphin Ck fi-diglucosidc'), Pelargonin 
Ci. !)^.dirJucoside) and 'rulipanin (3-rhamnosyl 
.}duco;;i<l(‘) alr.o cochromatographed. 

l)itV<‘reut anthocynins obtairu'd chromate- 
c.raptucally from 1h(‘ abovi'-mentioned plant 
parts toi'.tdher with autlumtic oiu's, their RC- 
\alu(‘s and colour .shade's are' presented in 
'kaldi' 1. 

'rMJLM 1 

Ef-iailiti'H (Hid (‘oloirr sJiad(>s of isolated 
(Ihiiioctiaiihm ill D^hiifdiiol'. liydfochlOTic 
acid : icaivr (7 : 3:7) 


PI.lilt spneit's/uuthentic 

Rf-values 

.s pm men 


A. i'hJmif'Aih (tiiefii) 

Nil 

A'. ih.fmfU'iiit (red, huff, etc.) 

-89 

.S’ rtiip'itm (oranuc) 

Nil 

.S’, ttiiintm f puOtdc-1)1 tick) 


.V. .nifhtit'ft'ti' (purpk) 

•47—60 

e’yauin 

•02 

Delphin 

•80 

Pclurgenin 

•48 

'rulipanin 

* 72 


Colour shades 


Nil 

Pink 

Nil 

Purple 

Pinkish-purple 

Purple-red 

X^uiple 

Reel-orange 

Purple 
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hahidura reparia-; quail, Colinus virghiianus'*; 
and Uromastix hardwickii.^ 

Observations on larval development and life- 
cycles are available for P. turgida Rudolphi, 
I 8 I 9 I; P. maxillaris Molin, I 86 OIO; P. 

P. prcepittzaUsi-i’-<^’-^; and P. hispida Schell, 
1950.1^ The intermediate or/and paratenic 
hosts for the encysted physalopterid larv«, so 
far reported from Indian region, are: 
B. stomaticus, S. palmarum, H. faviviridis, 
L. reparia and U. hardwickii. 

Numerous specimens of the larvae found 
encapsulated in the muscles and the mesentery 
of the spiny-tailed lizard were fed to labo¬ 
ratory-reared kittens (4), pups (18), chick (1) 
and laboratory-bred rabbits (3), white albino 
mice (2) and white albino rats (5) to deter¬ 
mine their specific identity. Different stagesi 
of the developing juveniles were recovered, on 
autopses conducted at intervals, from the 
infected pups. The two cats, slaughtered on 
the 20th and 90th day of the infection, yielded 
fourth-stage juveniles and adults. 2 rabbits 
and 2 rats, however, yielded re-encysted larvie 
from the gastric wall and the mesentery, the 
other infected animals were found to be 
negative. 

From a detailed study of the live and the 
fixed specimens (cleared in 70% alcohol- 
glycerine or lactophenol), the material was 
determined as belonging to P. hrevispiculuni. 
The size-ranges were within those given for 
this species by Baylis (1939). The present 
findings on the mammalian phase of the life- 
cycle, ie,, the development of infective larvae, 
collected from a paratenic host, to maturity 
adds to the list of the life-cycles so far known 
for P. turgida, P. maxillaris, P. rara, P. prce- 
putialis, and P. hispida in which, however, the 
intermediate hosts used for experimentation 
were arthropods. Detailed account of the stages 
in development is being published elsewhere. 

Grateful acknowledgement is due to the 
Indian Council of Agricultural Research for 
the award of Senior Research Fellowship in 
Helminthology (to V. P. G.) and to the 
Principal of the College for facilities provided. 
Dept, of Parasitology, V. P. Gupta. 

U.P. College of Veterinary B. P. Pande. 

Science and Animal Husbandry, 

Mathura (U.P.), February 13, 1970. 
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USE OF MUSHROOM EXTRACT IN 
CULTURE OF RHIZOBIUM 

Various laboratory media have been used to 
grow Rhizobvum, the chief carbon source being 
sucrose or mannitolT’^’^ In this laboratory 
the sucrose or mannitol has been replaced by 
malt extract in the preparation of legume 
inoculants." So far as the yeast-extract is 
concerned other extracts such as thad; of hard¬ 
wood ash, root extract, sauerkraut juice, 
thiamine and biotin have been used in its 
place.2*M>-ii 

An edible mushroom {Psalliota compestris) 
is being used as a nutritious food all over the 
world ; however its utility as a component of 
synthetic medium has not been known so far. 
An attempt has been made in the present 
investigation to see if yeast-extract can be 
substituted by an extract of the Psalliota. The 
water extract of Psalliota used as 10 ml. of 
10% W/v (obtained by steaming for 1 hour 
and filter) in 100 ml. of the usual mannitol 
medium (pH adjusted to 7-0) contained 
approximately 1*2% protein, 4% carbohydrate, 
0*007% Ca, 0*1% Fe, 0*012% thiamine, 0’25% 
riboflavin and 0*2% niacin.-^ Five efficient 
strains of Rhizobium spp. were grown in the 



Letters to the Editor 


401 


PAPER CHROMATOGRAPHIC STUDIES 
OF ANTHOCYANINS IN SOME 
ARID ZONE PLANTS 


No. n 1 
Sept. 5, 1970 ] 

medium and were shaken in a rotary shaker 
for 72 hours for fast and 144 hours for slow 
growing rhizobia at 28-30° C. Standard yeast- 
cxtract-mannitol medium was used as control 
for comparison. 

Plate counts of each species were made by 
standard dilution procedures on the yeast- 
extract-mannitol agar medium containing 
Congo red in the medium.-'’ '' The results are 
presented in Table I, 

Tabi.e I 

No. of rhizobia/vil, in yeasUexiract-mannitol 
and niushrooni-extract-mannitol medium 


(Av. of 4 reys.) 




Yeast- 

Mushroom- 

Species 


€ xtract- 

extract- 



mannitol 

mannitol 



medium 

medium 

Rh. trifolii (Berseem) 

-Bf 

90x10!- 

60X10!- 

Rh. tueliloti (teaceivtC) 

—LA 

70x10!- 

80X10!2 

Rh, Iegun?i?tosarum (Pea) 

-P2 

40x10!- 

11X10!- 

Rhizobium sp. (Cowpeasix)- 

-GN2 

70X10!! 

42x10!! 

(Groundnut) 

Rh. jahonicnm (Soybean) 

-SB16 

20X10!! 

12x10!’ 


The results indicate that the growth in the 
two media are generally comparable depending 
upon the strains used and mushroom extract 
can be used as a growth factor for Rhizobium. 

The authors are grateful to Drs. W. V. B. 
Sundara Rao, Head of the Division of Micro¬ 
biology, for facilities and P, H. Graham, FAO 
Expert in Soil Microbiology in this Division, 
for going through the manuscript. 

Division of Microbiology, V. Iswaran. 

Indian Agri. Res. Institute, K. S. Jauhri. 
New Dclhi-12 (India), T. C. S. Ramu. 

March 11, 1970. 
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Floral pigments and their separation and 
classification into florachromes as Flora- 
chrome A and Florachrome B have been 
demonstrated.!'- This concept has revolu¬ 
tionized the older and original concept of 
anthocyanin pigments, in floral pigmentations. 
Isolation of anthocyanin pigments is not only 
time-consuming but also expensive as regards 
material, solvent and other reagents.-” Keep¬ 
ing this fact in view inflorescence (cyathia) 
from a number of individual plants of Euphor¬ 
bia caducifolia (varying shades of red, buff 
and green), fruits of Solanum nigrum (orange 
and purplish-black), and petals of Solanum 
surattense were chromatographically studied 
for this report. 

The samples throughout this study were 
treated by the one-way ascending procedure 
using Whatman No. 1 chromatography paper. 
The developing solvent employed was n-butanol: 
hydrochloric acid (Qonc.): water (7 ; 2 : 5) for 
anthocyanins. For the extraction of the anthc- 
cyanins in the plants to be studied, a few 
fresh cyathia (E. caducifolia), fruits of orange 
and purple-black colours (S. nigrum) or 
purple petals (S. surattense) were immersed 
in 20 ml. or more cold methanol containing 1 % 
hydrochloric acid overnight and filtered. The 
filtrates containing extracted pigments were 
used for paper chromatographic analysis. 
Authentic specimens of Cyamin (3,5-digluco- 
side), Delphin (3,5-diglucoside), Pelargonin 
(3,5-diglucoside) and Tulipanin (3-rhamnosyl 
glucoside) were also cochromatographed. 

Different anthocynins obtained chromato¬ 
graphically from the above-mentioned plant 
parts together with authentic ones, their Rf- 
values and colour shades are presented in 
Table I. 

Table I 

Rf-values arid colour shades of isolated 

anthocyanins in n-butanol: hydrochloric 
acid: water (7:2:5) 


Plant species/authentic 
specimen 

Rf-values 

Colour shades 

E, caducifolia (green) 

Nil 

Nil 

A caducifolia (red, buff, etc.) 

•83--89 

Pink 

5. nigrum (orange) 

Nil 

Nil 

S. nigrum (puflple-black) 

•37—41 

Purple 

S. surattense (purple) 

•47-56 

Pinki.«h-purple 

Cyanin 

•62 

Purple-red 

Delphin 

•80 

Puiple 

Pelargonin 

•48 

Red-orange 

Tulipanin 

•72 

Purple 
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Besides these above, anthocyanins were also 
extracted from the plant species (floral petals) 
as given in Table II. Their Rf-values for 
comparison with the arid zone species are also 
given. 

It is evident from this preliminary identifi¬ 
cation of the anthocyanins that green forms of 
E. caducifolia contains no anthocyanin pigments 
at all.-" A coloured inflorescence is most attrac¬ 
tive for pollinating agents (insects). Since 
E. caducifolia is allogamous, green-coloured 
influorescence are in the process of disappear- 
ance.-"^ In other forms, only one type of 
anthocyanin with pink colour was found. In 

Table II 

Anthocyanins- extracted from other flowers 
with their Rf-values and colour shades 
in n-hutanol : hydrochloric acid : 
water (7:2:5) 


Plant species 

Rf-values 

Colour shades 

Petunia violacea 


•45 

Pinkish-purple 



•79 

Purple 

Antirrhinum majus 


•47 

Pinkish red 

Clarkia elegans 


•80 

Purple 

Hibiicus schizopatahds 


•30 

Red 

Malva sylvestris 


•74 

Purple 

Nasturtium officinalis 


•40 

Orange-red 



•48 

Pinkish-red 


orange-coloured fruits of S. nigrum also, no 
anthocyanin was found to be present.** In. 
purple-black fruits, one anthocyanin (Rf-values 
•37--41) was discovered, which nearly matched 
with one of the anthocyanins in Petunia 
violacea. In the petals of S. surattcnsc two 
anthocyanins appeared to be present. One 
(Rf-values •47~-56) is very much prominent 
with pinkish-purple colour. This matched 
strikingly with one (Rf-value 45) in Petunia 
violacea. 

None of the investigated anthocyanins 
matched with the availaible authentic speci¬ 
mens. 

Authentic specimens of anthocyanins supplied 
by Dr. N. Ishikura of Japan is gratefully 
acknowledged. 

Botany Department, D. N. Sen". 

University of Jodhpur, K. D. Sharma. 

Jodhpur (Rajasthan), India, D. D. Chawan. 
March 11 , 1970. 
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Annual Review of Medicine (Vol. 21 ). Edited 
by Arthur C. DeGraff. (Annual Reviews, 
Inc., 4139, El Camino Way, Palo Alto, Cali¬ 
fornia 94306, U.S.A.), 1970. Pp. 501. Price: 
Postpaid U.S.A. $ 10.00 ; Foreign $ 10.50. 

As in previous volumes, the Editorial Com¬ 
mittee has selected topics for review in areas 
of medicine where significant advances have 
been made in the past few years, or where 
reappraisal with a fresh point of view is desired. 

The contents of this volume under review 
are : Immunologic Aspects of Renal Disease ; 
Current concepts of Interferon and Interferon 
Induction , Treatment of Ventricular Extrasy¬ 
stoles and Tachyarrhythmias in Acute Myo¬ 
cardial Infraction; Topical Antimetabolites; 
Chemical Causes of Pain aijd Itch 5 Ren^ 


Regulation of Sodium Excretion ; Cystic 
Fibrosis in Adults ; Leukocytic Mechanisms in 
Inflammation; Microangiopathic Hemolytic 
Anemia ; Absorption of Iron ; Diseases Due to 
Abnormalities of Hemoglobin Structure; 
Mycoplasmas As Infectious Agents ; Human 
Reaginic Antibodies; Toxoplasmosis : Recent 
Developments; Human Insulin Secretion: An 
Integrated Approach; Some Endocrine and 
Metabolic Aspects of Obesity ; Hypo-Osmolar 
Syndromes Secondary to Impaired Water 
Excretion; Edema ; Structure and Function of 
Mucosal Antibodies; Regulation of the Secre¬ 
tions of the Pancreas; Cerebral Lipidoses ; 
Dietary Treatment of Inborn Errors of Meta¬ 
bolism ; Crystal-Induced Inflammation of the 
Joints; Chemotherapy of Mental Depression; 
Chromosomal Abnormalities in H u m ij 
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Neoplasia ; Human Chromosome Damage by 
Chemical Agents ; and L-Asparaginase, 

C. V. R. 


Non-equilibrium Flows (Vol. 1). Part II. Edited 
by Peter P. Wegener. (Marcel Dekker, Inc., 
95, Maidison Avenue, New York), 1970. 
Pp. xi-h 236. Price $ 13.50/£ 6,9 sh. 0 d. 

The aim of this series is to treat the funda¬ 
mentals of gasdynamics as well as the advances 
of recent years. The topic of gasdynamics is 
interpreted to include any aspect of the 
dynamics of real gases, the underlying theme 
being the effects of compressibility. The 
articles in a single volume will cover only one 
major subject, the intention being to show 
some of the many sides of that subject to 
students and to those already working primarily 
in a/ narrower speciality. 

A review of Vol. 1, Part I, of this series 
was published in the columns of the issue of 
Current Science dated December 20, 1969, 38 
(24), page 599. 

Part II under review contains a historical 
view of linear non-equilibrium problems dis¬ 
cussed from the viewpoint of a physicist, an 
original contribution on weak non-linear waves, 
and extensive discussions including many 
practical applications on expansion flows and 
the method of characteristics. Future volumes 
will include experimental methods and dis¬ 
cussions of facilities of particular interest to 
those aspects of aerodynamics that relate to 
flight at extreme speeds. Furthermore, diag¬ 
nostic techniques and special instrumentation 
for compressible flows will be included. This 
book can be used as a text-book by graduate 
students in advanced fluid mechanics courses. 
It is also valuable to aerospace engineers, 
scientists in the chemical processing industry, 
and researchers in physics, chemical physics, 
and engineering. C. V. R. 


Organic Photochemistry (Vol. 2). Edited by 

Orville L. Chapman. (Marcel Dekker, Inc., 

95, Madison Avenue, New York), 1969. 

Pp xi + 230. Price $13.75 or £ 6.11 sh. 0 d. 

Organic photochemistry is the science arising 
from application of photochemical methods to 
organic chemistry and organic chemical 
methods to photochemistry. It is an inter¬ 
disciplinary frontier,. 

Intense activity in organic photochemistry in 
the last decade, especially in the last five 
years^ has produced so an accumulation 


of factual knowledge that chemists in general 
have viewed it with. awe. Even those chemists 
engaged in the study of organic photochemistry 
find the rate of development of the field per¬ 
plexing in high degree. This series has been 
created to fill the need for a critical summary 
of this vigorously expanding field with the 
purpose of drawing together seemingly un¬ 
related facts, summarizing progress, and clarify¬ 
ing problems. 

The subject-matter in this volume under 
review has been dealt with under the follow¬ 
ing headings : Photosensitization by Energy 
•Transfer, by Nicholas J. Turre, J. Christopher 
Dalton, and David S. Weiss ; Photodimeriza¬ 
tions, by David J. Trecker ; The Photochemistry 
of Heteroaromatic Nitrogen Compounds, by 
Peter Beak and Wayne R. Messer ; and Photo¬ 
chemical Additions to Multiple Bonds, by Dov 
Elad. C. V. R. 


Methods o£ Free-Radical Chemistry (Vol. 2). 

Edited by E. S. Huyser. (Marcel Dekker, Inc., 

95, Madison Avenue, New York), 1969. 

Pp. xi -f 242. Price $ 12.75 or £ 6.2 sh. 0 d. 

This series, Methods in Free-Radical 
Chemistry consists of critical reviews written 
by young researchers who have displayed a 
degree of expertise in a particular area of this 
field. The authors have not only published in 
their own area, but in most cases, have had direct 
experience with the work in the laboratory. 

The chapters contained in Volume 2 of this 
series are : 1. Thiyl Radicals, by Richard M. 
Kellogg ; and 2. Free-Radical Brominations, by 
Warren A. Thaler. 

The first volume of the series contains 
chapters on the free-radical aspects of certain 
photochemical processes, on electron spin 
resonance as related to organic radicals, and 
on free-radical chlorination reactions. Topics 
from Volume 3 onwards will include free- 
radical reactions of metal ions, electrochemical 
processes, and certain types of redox reactions. 

C. V. R. 


Bibliography o£ Fossil Vertebrates (1959-1963). 
By C. L. Camp, H. J. Allison, R. H. Nichols 
and H. McGinnis, Museum of Palaeontology, 
University of California, Berkeley. (The 
Geological, Society of America, Inc., Colorado 
Building, P.O. Box 1719, Boulder, Colorado 
80302), 1968. Pp, xlii + 644. Price $ 14.50. 
The Geological Society of America has been 
Jpringing opt thi$ series of bibliography of 
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Fossil Vertebrates treating the world literature 
of the subject from 1928 onwards. Previous 
volumes have appeared either as G.S.A Special 
Papers (Nos. 27 and 42), or as G.S.A. Memoirs 
(37, 57, 84 and 92). Each volume covers a 
five-year period. 

The present volume is the seventh in this 
series and appears as G.S.A. Memoir 117. It 
covers the period 1959-63. The bibliography is 
arranged under the following heads : Author 
Catalogue (pp. 1-382), Subject Index (383-490), 
Systematic Index (491-620) and Synopsis of 
Classification (621-644), A supplementary list 
of new serials with their call numbers for 
the University of California Library, is alsO' 
included in the beginning (ix-xiii). A. S. G. 


A Text-Book of Bacteriology. By A. K. Dutta. 

(Published by Bharati Bhawan, Exhibition 

Road, Patna-1), 1970. Pp. 184. Price Rs. 15. 

This is a well-written book on bacteriology 
which is bound to be popular with the students 
of agricultural colleges. The treatment is 
lucid and systematic. The text deals with all 
aspects of bacteria, the unicellular organisms, 
their structure and morphology, their nutrition, 
reproduction and growth, and the effects which 
chemicals and environmental factors have on 
them. There are chapters devoted to fermenta¬ 
tion, protein decomposition, food preservation, 
milk bacteriology and soil bacteriology. A 
special chapter deals with bacterial diseases of 
plants. The text is illustrated with fifty figures 
and two-coloured plates. 

Besides its chief use as a text-book for 
agricultural college students, this, monograph 
should also appeal to the general reader who 
is naturally interested in bacteria and the vital 
role they play in our lives. A. S. G. 


Treatise on Invertebrate Paleontology. (Part R) 
Arthopoda 4 (in two- volumes). Editor: 
Raymon C. Moore. (The Geological Society 
of America, P.O. Box 1719, Boulder, Colorado. 
80302), Vol. 1: Pp. xxxv + 398 ; Vol. 2: 
Pp. 399-651 with 1,762 figs. Price $ 10.00. 
This* Treatise on Invertebrate Paleontology 
being brought out in several parts is well 
known to palaeontologists. Already 16 parts: 
have been published and a dozen more includ¬ 
ing revisions are in preparation. 

The work is aimed at providing a most use¬ 
ful summary of the collective results of almost 
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all significant investigations done upto the 
middle of the present century on invertebrate 
fossil groups. It is an indispensable reference 
work for all research workers and students 
who are concerned with the study of the 
remains of invertebrate organisms preserved in 
rocks of the earth’s crust. 

The present unit of the Treatise is Part R 
and the fourth one on Arthropoda. It is con¬ 
cerned with Crustacea exclusive of Ostracoda, 
Myriapoda and Hexapoda. The three begin¬ 
ning chapters include two by Sidnie M. Manton, 
the first on Classification of Arthropoda, and 
the second on Evolution and Affinities of Ony- 
chophora, Myriapoda, Hexapoda, and Crustacea. 
R. C. Moore and Lavon McCormick have contri¬ 
buted the third chapter on General Features 
of Crustacea. 

Part R is being issued in three volumes, the 
present two and a third one to come on fossil 
insects with text and illustrations. A. S. G. 
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RAMAN AND INFRARED SPECTRA OF PHENANTHRENEQUINONE - 

G. D. BARUAH, D. N. TRIPATHI and S. NATH 
Spectroscopy Department^ Banaras Hindu University, VaranasiS (U.P.) 

Abstract 

The Raman and infrared spectra of phenanthrenequinone have been studied in the region 
250-4000 cm.'i Vibrational assignments of all the prominent Hnds have been made by taking 
aid from the crystal spectrum of phenanthrene. A close correspondence has been observed bet¬ 
ween the fundamental vibrational frequencies of the molecules phenanthrene and phenanthrene- 
quinone. 


Introduction 

irpHE vibrational spectra of several polycyclic 
aromatic hydrocarbons, e.g., naphthalene,^ 
anthracene,pyrinc,-^ perylene,^^ phenan¬ 
threne,naphthoquinone,anthraquinonei- 
and several condensed ring aldehydesi^ have 
been studied in detail at various laboratories. 
The spectra of these molecules are usually com¬ 
plex and the assignments are essentially based 
on the analysis of the crystal spectra. The inter¬ 
pretation of crystal spectra helps to a great 
extent the identification of the symmetry spe¬ 
cies of the observed bands. The present paper 
describes the result obtained for phenanthrene- 
quinonc including the analysis of the infrared 
spectra taken in nujol and ICBr and Raman 
spectrum recorded with the help of Laser 
source. The crystal spectrum of phenanthrene¬ 
quinone is not available at present. Thus the 
assignment ha.s been made wth the help of the 
crystal spectrum of phcnanthrcnci^ because of 
the structural similarity of the two molecules. 

Experimental 

The infrared spectrum of the molecule was 
measured between 4000-250 cm."^ with the aid 
of a Pcrkin-Elmcr Grating Spectrophotometer 
(Model 521). The thin film spectra were re¬ 
corded by making paste of compounds with 
nujol and pressed between two CsBr windows 
and also in KBr. Phenanthrenequinone used 
was reagent grade purified by sublimation. The- 
laser traced Raman spectrum was obtained 
through the courtesy of Prof. J. R- Durig of 
South Carolina University. 

Results and Discussions 
The molecule belongs to the point group 
C. 7 ,,. The 66 normal modes of vibration would 
be divided among iihe symmetry species 23 A^ + 

11 Ao+ 10 31 + 22 Bo. 

The molecule is assumed to be planar, ine 
Z-axis is chosen as the highest symmetry axis 
(i.c., Cg-axis) passing through the middle point 
pf the CC bond between two C=0 bonds. Out 


of 66 normal modes of vibrations, 55 are infra¬ 
red-active while 11 vibrations' belonging to Ao 
are inactive in infrared. All vibrations are 
Raman-active. The assignments of the bands 
have been made by taking aid from the vibra¬ 
tional assignment of the crystal spectrum of 
phenanthrene^! and from the similar molecules. 
Table I collects the available data for phenan¬ 
threnequinone including the Raman spectrum 
and infrared spectra taken in nujol and KBr. 

Ai fundamentals ,—It has been observed that 
the frequencies 750, 1035, 1160, 1230, 1420, 

1504, 3015 and 3050 cm.~! appear with consider¬ 
able intensity. These can be correlated with 
the frequencies 710, 1038, 1142, 1200, 1441, 
1524, 3020 and 3050 cm.-! the Raman spec¬ 
trum of phenanthrene crystal identified as A^ 
fundamentals. The ring-breathing frequency in 
the infrared spectrum has been observed at 
760 cm.-! and in the Raman spectrum, this has 
been identified with frequency 750 cm.-! the 
crystal spectrum of phenanthrene the ring- 
breathing mode of vibration has been identified 
with a strong band at 710 cm.-! very 

strong band at 1679 cm.-! in the Raman spec¬ 
trum and at 1675 cm.“! in the infrared spectrum 
of the molecule has been undoubtedly assigned 
to C=0 stretching mode of vibration as this 
band appears very prominently in all other 
quinones!- and have been assigned as A^ funda¬ 
mentals. 

Ao fundamentals .—The 11 fundamentals of 
Ao species are infrared-inactive for a free mole¬ 
cule but may appear in the crystal spectrum. 
The Raman frequencies 360 and 468 cm.-! in 
phenanthrenequinone do not have any. counter¬ 
parts in the infrared spectrum. Thus these two 
can be conveniently chosen as fundamentals of 
A 2 type. 

B 2 fundamentals .—^A very strong band at 
614 cm."! in the Raman spectrum.and at 620 cm.-I 
in the infrared spectrum has been assigned ::as 
th^ out«Qf-pla^e skeletal defomation of 
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Table I 

Vibrational assignments of phenanthroneciuvnone 


Raman I.R. nujol 


I.R. KBr 


Assignment 


362 (w) 


468 (») 
614 (s) 
750 (ms) 


1016 (s) 
1036 (w) 

IICO (s) 
1230 (w) 
1286 (vs) 


1356 (w) 
1420 (s) 
1604 (w) 

1693 (s) 

1679 (vs) 


3016 (vw) 
3060 (vw) 


310 (3) 

360 (3) 
370 (2) 
380 (3) 
395 (2) 
430 (3) 

626 (6) 
620 f4) 
735 (5) 
760 (7) 
790 (1) 
840 (1) 
870 (2) 
923 (2) 
960 (3) 
1010 62) 
1033 (2) 
1120 (3) 
1160 (3) 
1229 (4) 
1285 (10) 
1299 (6) 
1335 (3) 
1360 (6) 
1425 (6) 

1560 (3) 
1592 (7) 
1655 (2) 
1675 (10) 
2720 (2) 
2981 (2) 
3020 (1) 
3050 (1) 
3115 (2) 
3150 (3) 
3188 (3) 
3350 (2) 


308 (1) 

356 (2) 
368 (2) 
380 (1) 
386 (2) 
422 (6) 

510 (7) 
618 (3) 
730 (2) 
758 (6) 
782 (5) 
835 (1) 
879 (3) 
929 (3) 
965 (4) 
1012 ( 2 ) 
1030 (4) 

1165 (2) 
1225 (3) 
1284 (7) 
1292 (4) 
1330 (3) 
1365 (5) 
1420 (2) 

1571 (4) 
1600 (8) 
1660 (2) 
1680 (9) 
2725 (1) 
2980 (2) 
3010 (2) 
3050 (1) 
3109 (1) 

3170 (5) 
3359 (2) 


Intensities are given in the parenthesis. 

s = strong; w=weak; vs=very strong: vw = veryweak; sh = shoulder. 


Skeletal deformation o.p. 

A™ Skeletal deformation o.p. 

Bi Skeletal deformation o.p. 

B.i Skeletal deformation o.p. 

Ai C = 0 bending i.p. 

Bj Skeletal deformation o.p. 

Bi Skeletal deformation o.p. 

Aj Skeletal deformation o.p. 

Bi Skeletal deformation o.p. 

Bi .Skeletal deformation o.p. 

B| .Skeletal deformation o.p. 

Ai kin" breathing 
B.i C—11 bending o.p. 

A] Skeletal deformation i.p. 

Bi C—H bending o.p. 

Ki C—II bending o.p. 

Bi C—H bending o.p. 
lb C—H liending i.p. 

A] C—II bending i.p. 

B» C—H bending i p. 

Ai C—II bending i.p. 

B’> C—C stretching 
Ai C—C .stretcliing 
Ai C—C stretching 
lb C—C stretching 
Aj C—C stretching 
Ai C—C stretching 
B“ C—C stretching 
Ba C—C stretching 
Ai C—C stretching 
Bs C—C stretching 
At C = 0 stretching 

A, 2724‘=1425 (A,) 1-1299 (A,) 

B. 2985 = 1500 (lb) -M426 (Aj) 
.Be C—H .stretching 

A| C—H .stretching 

Be C—H stretcliitig 

Ai 3^152 = 1592 (A,) I 1660 (Ai) 

Ai C—H stretching 

A, 3350 = 2x1675 (A,) 


type and are correlated with the frequencies 
618 and 614 cm.-i observed in the infrared and 
Baman spectra respectively of phenanthrene. 
Ten fundamentals are identified at 614, 1016, 
1035, 1160, 1420, 1505, 1593, 3015 and 3050 cmA 
These can be very easily correlated with the 
frequencies 618, 1002, 1039, 1148, 1500, 1548, 
3024 and 3064 cmidentified as Bo fundamen¬ 
tals in the Raman spectrum of phenanthrene. 

fundamentaZs,—The Bo fundamentals are 
non-planar and they aire readily identified by 
making compaarison with the spectrum of phe- 
Snanthrene, These fundamentals have weak 
activity mi tbey are generally assigned 


from their charactjeristic a-polarisation. The 
bands occurring at 960, 870, 840, 735 and 
430 cm.-^ are B, fundamentals and can be 
identified with the frequencies 951, 874, 819, 
735 and 431 cm.'^ of phenanthrene. 

Owing to the close similarity of the mole¬ 
cules, phenanthrene and phenanthrenequinone, 
.some conclusions can be drawn from a compari¬ 
son of their fundamental vibrations. It has 
been found that except for the carbonyl group 
vibrations there is a close correspondence bet¬ 
ween the fundamentals of the two molecules. 
Thus, the assignment in the present case as 
given in Table I is essentially correct, 
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A NEW APPROACH TO ELOVICH EQUATION 

R. P. VISWANATH, B. VISWANATHAN, V. SRINIVASAN and M. V. C. SASTRI 
Department oj Chemistry, Indian Institute of Technology, Madras^SG 


irpHE chemisorption kinetic data are often ana- 
“*■ lysed through a logarithmic relationship 
associated with Elovich.^ Attempt,S““^ have been 
constantly made to rationalise this empirical 
equation by the use of suitable models based 
on the presence of site distribution on the sur¬ 
face of the solid. The integrated expression of 
the Elovich equation has the form : 

Q - In (t 1- to) - In to 

a a 

where q hi the amount of ga.s adsorbed (in cc 
NTP) at any time t and a and are constants. 
Since t^ is usually small, it is often neglected and 
the experimental kinetic data are often examined 
through, a plot of q as a function of log t, the 
slope of which yieldsi the value of a. and the 
intercept could be used to evaluate another 
constant of the Elovich equation, namely, 
through the relationship rz 1/aa. The depen¬ 
dence of these constants on temperature and 
pressure, though studied widely,has. not re¬ 
sulted. in understanding the functional relation¬ 
ship of these parameters. In the present study, 
an attempt has been made to elucidate the phy¬ 
sical significance of the parameters and to 
evolve methods for evaluating them from pri¬ 
mary kinetic data on the chemisorption of 
hydrogen on iron oxide. 

Iron oxide was prepared by the decomposi¬ 
tion of AnalaR grade ferric nitrafe in air. at 
400 ± 10° C. for 9 hours. The results reported 
here pertain to adsorption by 3-13 gm. of the 
oxide (FeoO^) whose surface area was found 


to be 14-0 m- by the BET method. The mea¬ 
surements of adsorption were carried out in a 
volumetric apparatus similar to the one reported 
by Srinivasan.<» Each adsorption experiment 
was preceded by evacuation for an hour at the 
temperature of the experiment, to avoid re¬ 
duction by previously adsorbed hydrogen, fol¬ 
lowed by evacuation at 400° C. for 8 hours at 
10“<»mm. Hg. 

The evaluation of t,,.—^Attempts to calculate 
q making use of the integrated equation have 
not resulted in getting values' that were ob¬ 
tained experimentally, obviously on account of 
the omission of the constant in the plots of 
Elovich equation. In the present study a suc¬ 
cessive approximation procedure has been uti¬ 
lised to obtain the values of the integration 
constant t,^. This was done by successively re¬ 
gressing the value of obtained approximately 
from the intercept! of the plot of q versus log t 
of the Elovich equation, till a self-consistent 
value for t^) was reached. 

The evaluation of "a’.—A plot of the amount 
adsorbed as a function of time, with the con¬ 
dition that q = 0 at t = t^^, is made, and from 
the initial slope of this plot the value of ‘a’, 
the initial rate, can be obtained. 

The values of the parameters obtained by 
the treatment of experimental data on the ad¬ 
sorption of hydrogen on iron oxide in the tem¬ 
perature range 299-433° K., by the above pro¬ 
cedure are summarised in Table I. Recently, 
Mclintock'^ has considered the parameters of 
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Table I 

Parameters of the Elovich equation for the -adsorption of hydrogen on iron oxide 

At. l*r. = 76*0em. 


Temp. 

®C. 

Eq. Pr. 
cm. Hg. 

lo 

tnin. 

^0 

min. 


Cto 

4 

min. 

min. 

dl 

CCNTP 

'4 

CCNTP 

26-5 

At. pr. 

0-432 

4-21 

6-22 

2-19 

14*55 


0*56 


56 

49-51 

0-724 

1*73 

3-80 

2*30 

6*45 

42-66 

0-58 

1-41 

56 

At pr. 

0-419 

0-17 

3-67 

l-9i 

3-62 

26*30 

0*58 

1*62 

80 

49-60 

0*582 


2-66 


33-19 


1-53 


SO 

At. pr. 

0-284 


2-39 


46-88 


2*14 


100 

29-87 

0-275 


4-84 


7-24 


1-18 


100 

49-59 

0-302 


2-82 


9*31 


1-22 


100 

At. pr. 

0*374 


2*01 


9*91 


1-C3 


142 

29-30 

0-0058 


9-73 


.. 




142 

49-27 

0-072 


3*35 


2-82 


1-10 


142 

At. pr. 

0-042 

.. 

2-88 


2*32 


1-39 


160 

29-71 

O-OOl 

.. 

12-36 


.. 




180 

49*23 

0-0086 

0-019 

3*42 

3 *(37 

12*85 


2*14 


ICO 

Af. pr. 

0-0074 

0-063 

2*12 

1*59 

17*99 


3-67 



the Elovich equation and has concluded that 
has only a mathematical role in the equation 
and that no physical significance could be attri¬ 
buted to it. However, in the present instance, 
the plot of the amount adsorbed against loga¬ 
rithm of it + to) (in seconds) was seen to 
intersect the x-axis at time to, as shown in 
Fig. 1 indicating that the process of adsorp¬ 
tion is initiated only after a time-lag of to- 



FIG. 1. Flovich plot for hydrogen adsorption on iron 
oxide at 6G° C. and atmospheric pressure (x axis^+to 
in seconds 


This induction period could be associated with 
the activation of the gas molecules for adsorp¬ 
tion. Such a physical significance for tQ hasi 
been taken into consideration in the cvaluatioix 
of the values of the initial rates and the 
values thus obtained have been used in find¬ 
ing out the activation energy for the adsorption, 
of hydrogen of iron oxide at atmospheric pres¬ 
sure using Arrhenius relationsihip. The value 
was found to be 2-6 K.cal./mole in the tem¬ 
perature range 299-433° K. It was found that 
the values of 'a’ obtained by omitting in the 
Elovich equation did not vary consistently with 
temperature whereas the initial rate evaluated 
by the present procedure shows a consistent 
variation with temperature thus enabling one 
to get a meaningful value for the activation 
energy. 
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ISOLATION OF TRISOMICS AND TETRASOMICS IN GUAVA 
CPSIDIUM GUAJAVA L.) 

P. K. MAJUMDER ani> S. K. MUKHERJEE=^= 

Division of Horticulture, Indian Agricultural Research Institute, New Delhi-12 India 


rpHE study of aneuploidy has been widely 
appreciated for its great value in funda¬ 
mental genetics, especially the monosomies, 
nullisomics and trisomics. The pioneer investi¬ 
gation on Datura by Blakeslee and Belling,i 
has stimulated many studies on annual crop 
plants, but no systematic approach has yet 
been made in tree fruits, particularly in guava. 
The present investigation was, therefore, 
undertaken to isolate trisomics and tetrasomics, 
which may be useful in studying cytogenetics 
of guava and in evolving guava with reduced 
seed number due to chromosome imbalance. 

The plant materials were raised from seeds 
of open-pollinated triploid and crosses bet¬ 
ween the triploid (3 n rz 33) and diploid. The 
seeds were grouped into very big, big, medium 
and small classes on weight basis, and the seed¬ 
lings were planted in 1963, whose chromosome 
numbers were determined from shoot and root 
tip squashes. 

“Very big” seeds yielded 78% hypo- and 
hyper-triploid ; “big seeds” gave 50% aneu- 
pioids with somatic chromosome numbers bet¬ 
ween 27 and 32, and only 17%; from “medium¬ 
sized” seeds. “Small seed,” on the other hand, 
yielded 88% aneuploids, which were mostly 
trisomics and tetrasomics. 

Eight morphologically distinct trisomics' were 
identified from the polygraphs (Fig. 1) adopt¬ 
ing Hutchinson’s technique in Xanthium.- 
Twelve distinctive vegetative characters were- 
chosen for plotting polygraph which gave a 
simultaneous expression of different variable 
character.s, which were further confirmed from 
the karyological analysis of different trisomics, 
where ext.ra chromosome was morphologically 
distinct. The trishmics were mostly reduced in 
vigour in comparison to diploid sibs, with pol¬ 
len sterility of 5 to 24%. At Metaphase I of 
mciosis, 11„ + 1, association was more fre¬ 
quently observed (52-95%) than 10,^ -f 
The 11-12 distribution in Anaphase I was ob¬ 
served in 72 to 98% of PMcs (Fig. •^)» 

Out of 20 plants in 24-chromosome group, 17 
were morphologically distinct. On the basis of 
chromosome association at Metaphase I and 

* At present, Director, Botanical Survey of Indm, 
14, Madan Street, Calcutta-13. 



Fig. 1. Polygraphs of trisomics (2«4- 1). 



Fig. 2. (a) 2 n -{- i Metaphase lln-f 1, x 2,572. 

(d) 2n + 1 Anaphase 11-12 distribation, X 2,695. 
(c) 2 « -h 2 Metaphase 12ii, X 2,572. (d) 2n +2 
Anaphase 12-12 distribution, X 2,572. 

phenotypic appeairance, 10 tetrasomics and 5 
double trisomics were identified. The meiosis 
of remaining 5 plants could not be studied as 
they did not flower. The tetrasomics were 
usually shorter than the trisomics. Leaf size 
was most affected in the tetrasomics, with 
varying Metaphase I chromosomes association 
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(Fig. 2). The pollen sterility was higher in 
tetrasomics than trisomics. Two tetrasomic 
types had fruits with normal size and shape, 
with; much reduced seed size (75%) and the 
seed number of each fruit was hadf of the 
diploid cultivar. 

Fruit shape wa^ mostly deformed in hyper- 
triploid, hypo-triploid and triploid types, pro¬ 
bably because of high ovule sterility. It was 
found that tolerable limit of extra chromo¬ 
some in case of guava was four, beyond this 
limit seed fertility and fruit shape was found 
to be adversely affected. 


As guava is vegetatively propagated, 
aneuploid types can very well be maintaiti*^*' 
unlike annual crop plants. The addition of t ^ 
chromosomes to diploid number has showit 
great promise in guava improvement. ^ 

method of breeding can very well be 
in tree fruits where numerous seeds 
the fruit value. 
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A NOTE ON THE CYTOGENETIC STATUS OF NICOTIAITA 
AMPLEXICAULIS BURBIDGE 

D. M. GOPINATH, K. V. KRISHNAMURTHY and A. S. KRISHNAMURTHY 
Central Tobacco Research Institute, Rajahmundry, A.P. 


assigning taxonomical positions for 
the five new Australian species of Nico- 
tiana, Burbidge (1960) fixed N, amplexicaulis 
(2n=36) between N. gossei (2 n = 36) and 
N. maritima (2nr=32). Morphologically, 

. N, amplexicaulis may well be regarded as a 
mini copy of N. gossei but bears little resem¬ 
blance to N. maritima. Distributionally, the 
three species are widely separated, N. gossei in 
Central Australia, N. amplexicaulis in Queens¬ 
land and N. maritima in South Australia. 
According to Goodspeed (1954) almost all the 
Australian species had their origin through 
amphidiploidy followed by chromosomal and 
genetic reorganisation. Aneuploidy through 
loss of chromosomes played an important part 
in the evolution of the Australian species in 
particular. In this context, the cytogenetic 
position of N. a77iplexicaulis was investigated 
to determine its relationship to the older spe¬ 
cies. For this purpose, inter- and intrasectional 
crosses between N. ainplexicaulis and certain 
species of Nicotiana were done and the cyto¬ 
logy of the hybrids followed. Since N. am-- 
plexicauUs is similar to N. gossei in chromo¬ 
some number and also in morphology, comparison 
of chromosome behaviour of crosses bet¬ 
ween N. gossei and the same species involved 
in N. amplexicaulis crosses was made. The 
trend of cytogenetic behaviour of N. gossei and 
^ N. amplexicaulis is almost similar. 

The chromosome pairing of N. gossei and 
N. amplexicaulis is given in Table I. From 


Table I it may be seen that a high degi'CM* 
pairing between N. amplexicaulis as well 
N. gossei with the species is evident. 'TF 
points to a• close genotypic homology belw^ *^ • 
N. gossei and N. amplexicaulis. This is 
ther proved by the complete pairing and fu ¬ 
tility of the hybrids between the two ' 

The pairing relationship between N. « * 

caulis and the other species, as listed in - 



no. 1 . Chart indicating A^. cro.sse.M 

other species of Ntcoitana. + indicates goodness 
- indicates failure, first symbol for chromosome puir./ ' 
and second symbol for pollen and seed fertility i 
striped portion will be the cytogenetic location 
JV. amplextcaults, * i 
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reveals another interesting feature. With cer¬ 
tain species, the chromosome pairing was ex¬ 
cellent but genetic abortion resulted in complete 
sterility both on the male and female sides. This 
is indicated in Fig. 1. The symbol -|- or — 
below the specific name indicates the chromo¬ 
some pairing or its failure. The first symbol 
indicates pairing while the second symbol, good¬ 
ness or failure of pollen and seed fertility as 
a consequence thereof. It may be seen from 
Fig. 1 that besides iV. gossei, both, pairing 
and fertility was obtained only in crosses with 
iST. excelsior and N. alata. In the case of 
N. excelsior, no morphological similarity can 
be seen with N, a77iplexicaulis. Consequently, 
the derivatives from this cross looked quite 
different from either of the parents. Based on 
the inclusion or elimination of the extra excel¬ 
sior chromosome, Fo and F.^ generation also 
threw out different type of segregants. 


Table I 

Chromosome pairing in interspecific hybrids 
involving either N. gossei or N. amplexicaulis 
as one of the parents 


Cross* 


Range of bivalent formation 
during meiosis in the hybrids 


W. £-ossdf A”. a?fiplexi' 
caulisX 


1. 

N, vclutma (w = i6) 

15 to 1C 

16 to 16 

2. 

A^. snaveoUns (w=16) «. 

13 to 15 

15 to 16 

3. 

N. excelsior (« = 19) 

17 to 18 

17 to 18 

4. 

N. me^alosiphon(n = 20) 

13 to 17 

17 to IS 

6. 

At. occidentalis (n^2l) 

13 to 15 

17 to 18 


Inter-sectional hybrids : 



6. 

W. glntinosa (;/ = 12) 

,, 

3 to 7 

7. 

W. alata (« = 9) 

0 to 3 

12 to 13 

8. 

N. longiflora (« = 10) .. 

0 to 3 

0 to 3 

9. 

W. bigelovii (7^ = 24) 

.. 

4 to 10 


* The direction of cross not indicated, 
t Reference : Goodspeecl (1954). 
t Reference : Gopinath ft al. (1965). 


With regard to the cross between N. am¬ 
plexicaulis and other members of the Suaveo- 
lentes section, namely, N. megalosiphon, 
N. occidentalism N, velutina and N. suaveolens, 
though chromosome pairing was excellent, fer¬ 
tility of the hybrids had been completely im¬ 
paired. Considering all these facts of cyto¬ 
genetic interest, it may not be improbable to 
fix N. . amplexicaulis cytogenetically between 
N. gossei and N. excelsior as represented in 
Fig. 1. With regard to the complete pairing and 
fertility of the hybrid between N. amplexicau¬ 
lis and N. alata, it is quite intriguing that a 
distant inter-sectional species, like N. alata, 
should have a very close affinity with N, am¬ 
plexicaulis. Morphologically, these two species 
are poles apart. However, N. gossei and N. alata 
do not s-ihow such affinity (vide Table I). So 
it can be inferred that in the origin of N. am- 
plexicauUs genotype, a greater expression of 
chromosomal homology derived from N. alata 
is amply evident. In thia respect only, N. am¬ 
plexicaulis differs from N. gossei. With species 
of other section, the hybrids were always 
sterile (Table I). 


As for the origin of N. amplexicaulis, it is 
found very difificult to determine through 
chromosome homology since the chromosomes 
of N. aiyiplexicaulis freely paired with most oX 
its sectional species. So test crosses did not 
give any clear indication. Overlapping as they 
do in geographical distribution^ N, gossei and 
N. excelsior might have also hybridised and 
given rise to N. amplexicaulis type of plants. 
But the contrasting leaf and flower characters 
of the above species would scarcely support 
s-uch an assumption. Further, flowers of N. am- 
jilexicaulis have little similarity with those of 
gossei or excelsior. Taxonomically N. excelsior 
is far below N. aviplexicaulis in classification. 
The discovery of N. amplexicaulis as late as 
1960 might indicate that it would have arisen 
as a hybridised iDrcduct of the modern Austra¬ 
lian species. 


1. Burbidge, Nancy M'., Ajist. J. Botany , 1960 8, 342. 

2. Goodspeed, T. H., Chronica Boianiea.ViH^ss-, 1964. 

3. Gopinath, D. M., Krislinamurthy, K. V. and 

Krishnamurthy, A. S., Can. /. Gmrt. Cyiol, 
1966, 7, 328. 



410 


A Note on the Cyto^enetie Stntus of N. uniithAi. .lulj-. Hurt ;.i, 

wa.s in 


2). Tlu‘ p(.)ljt‘n stri'ilitv 
lotrasciiiias tiian t itsoinics, 

^yp<.\s had fruits u’ith normal 
with nuicii rt'diuHui si'cmI siz(‘ 

.'leixi luimbiT <}(• cacli i-niil w 
diploid ciiltivar. 

Fruit .'•hapi' \va: moslly d.-P 
lliploid, h.\’po-lripl(»id and ti'iphiid lypt'r. pro¬ 
bably bc‘rau.s(' o(‘ hiyji (nado storilily. It w.r. 
tound that tolorabli' limit of extra rhromo 
-'onio in caao of jpia-va wa.s four, b.’yoml tin-: 
limit .stx'tl li't'lilily .and fruit .'iiapf w.as found 
to bo tKlvof.solv airoolod. 




u'-la'. 



tflr;.soiiut* 

uiit npi. ui 

sir.e* 

aiui sh. 


unid.* .iim 


) uiul 

flu- 

fill • m. * . ; . 

IS !i.- 

;ir (»r 

flu* 

tdf.lf ]!.- 




im 'i.t *l . I 

niu'd 

in hvj 

UT . 

■n 1!» . lit 


la. 


ti'lr 

a. 

n .1 

■ I'l.i 


ti-r 

in::! \..d:u 




I. 

I htk r«Jr r, \ 1 

5ti, 



1 'yji, 


1.» t\ r“, 1 ‘ aU 1 N 4 4 . , } 

:i, :n-< 





A MOTK ON THK CVTOGKNKTIC .SrAIIIS OK tt IC o I I X ,i 
A m Vl.KXlCAV l.is HUK’HIDOK 


O. JVl. COl’INA'I’H, K. V. KKI.SlINAMKlfniV ,im, \ 
Ceiilnil 'I'iilHircti Hi’f.riirrli I nt:l il iitf, Ua.iiK 


f. Itf -H'. 

-■o .5 i- 


^I^^IIIIjF a.s.sinnino taxonomioal iiosition:; fo,- 
Ibo live now Auslrali.an .-.piaao.s of /Vom . 
tmva. Hurbid,;a> (|<m(|) <nn,:lr.nraulL 

i-v rr.-M'i) bolwoon N. iidssri (;> „ ;t,j, 

N. maritime (2 i, :!2). Morpho|or,i.-,allv 
N. amplv.vicanlm may well I,,' nr.anlod .a.s 'a 
mini copy cif N, f/o.v.saa' but lioan; lill.K- rosoi'i 
bianco to W. maritima. Dn-'lribidioually. the 
throe .spocio.s aiv wid<-ly sop.aratod. N. po.-.aaa m 
Centnil Australia. N. amitli'.firaulis ip Ouoon; 
land and N. maritima in .Sotdh Aur.lr.alia 
AccordmK to Clood.spood (|<)'i.|) almo; t all th,- 
Au.stralian .spocio.s had fhoir <.ri;;in lhrou,d, 
amphidiploidy follow.'d by <'hromo::om.al and 
KonoUc reormmi.sd-ion. Anoiiploidv ll.rou,di 
o.^s 01 clirom<i..om<.,s pl.ay..,| an i.nporlani part 
■n th<. ovoluti.m of th<. Austr.aliatt .spo.aos u, 
P.irticul.ar, m this conto.xd, t.ho oyloponol,,- 

asit.on of N. amplc.rlcaarm w.a.s invo.st.,;alod 
to d<d,onn,no its rohd.i(msl,ip to n,,. „i,ior • po 

orm- '’'"'I’""''- intr.a:oot,onal 

ciossos hoi went N. ampla.ricaath and oorlain 
l^-pocos of Niraliaaa wor,. done .and I ho ovto 
OKy_ 01 th<. hybrids followed. .Since N. am.^ 
pU-.vicaulis m .similar to N. uoasai i,, olu'omo- 
.some number and al.so u. nu,rph.>h,,,v. oomp.ari, , 
of chromo..:ome behaviour ,d' oro.,-.;,.. ,,ot 

worm Af. goraai and dm ,.aun,. spo,.io.:; involv.-d 
n N amplcxicanlm oro.ssos w.as made Tim 

trend of cytc,-e..etic behaviour of N. po.sxoi 
, N. amplmncaulh « alm.rst similar 

The chromo.some pairing of n. ummai and 
■ ampUwicanlK is p-iven in T.abU. l, Kro,,, 


Taitli* I i! Hi., 

jKtiniu: {*« tv,. 

-. I 

1.1 

N t/tr-r; 
fhrr pj.'V 
fihts 


u 

u iUi !ht 


The* j 
( lit, I}■: 


.iU:i 
li I 
I fh. h 
Jl I » 

ml Jh. 





Fi‘-. 1. f 

uUu t ’.pr. trf. ,ii 
UUitiutr*^ IdilUllr, 

AtXit r,vu,h..| 

Mupfil puHiMn V!»i4 ; I- 


■ 4-;; 

^ ‘ J A 

f. 

f|*r , « 


• / t , 4 , 

4-a!r. ^ 

■S » 

:■ rr ■ i » 


■ ! ••-'■irs Utih 
•*< t.IJ.r'rr'; 4 Ih| 
‘“••Jijr 

' Ihr 



411 


Sept. 20 , i97oJ Note on the Cytogenetic Status of N. amplexicaulis Bmbidge 


reveals another interesting feature. With cer¬ 
tain species, the chromosome pairing was ex¬ 
cellent but genetic abortion resulted in complete 
sterility both on the male and female sides. This 
is indicated in Fig. 1. The symbol -f- or — 
below the specific name indicates the chromo¬ 
some pairing or its failure. The first symbol 
indicates pairing while the second symbol, good¬ 
ness or failure of pollen and seed fertility as 
a consequence thereof. It may be seen from 
Fig. 1 that besides iV. gossei, both pairing 
and fertility was obtained only in crosses with 
N. excelsior and N. alata. In the case of 
N. excelsior, no morphological similarity can 
be seen with N, aynplexicaulis. Consequently, 
the derivatives from this cross looked quite 
different from either of the parents. Based on 
the inclusion or elimination of the extra excel¬ 
sior chromosome, and F-^ generation also 
threw out different type of segregants. 

With regard to the cross between N. am- 
plexicaidis and other members of the Suaveo- 
lentes section, namely, N, viegalosiphon, 
N. occidentalis, N. velutina and N. suaveolens, 
though chromosome pairing was excellent, fer¬ 
tility of the hybrids had been completely im¬ 
paired. Considering all these facts of cyto¬ 
genetic interest, it may not be improbable to 
fix N. amplexicaulis cytogenetically between 
N. gossei and N. excelsior as represented in 
Fig. 1. With regard to the complete pairing and 
fertility of the hybrid between N. amplexicau- 
Us and N. alata, it is quite intriguing that a 
distant inter-sectional species, like N. alata, 
should have a very close affinity with N. am¬ 
plexicaulis. Morphologically, these two species 
are poles apart. However, N. gossei and N. alata 
do not show such affinity (vide Table I). So 
it can be inferred that in the origin of N. am¬ 
plexicaulis genotype, a greater expression of 
chromosomal homology derived from N. alata 
is amply evident. In this respect only, N. am¬ 
plexicaulis differs from N. gossei. With species 
of other section, the hybrids were always 
sterile (Table I). 


Table I 

Chromosome pairing in interspecific hybrids 
involving either N. gossei or N. amplexicaulis 
as one of the parents 

Range of bivalent formation 
^ during meiosis in the hybrids 

Cross* - 


W. goiseif N. amplexi- 
caulisX 


1. 

N. velutina (n — iQ) ,, 

15 to 16 

15 to 16 

2. 

suaveolens (n=:16) .. 

13 to 15 

15 to 16 

3. 

W. excelsior (« = 19) 

17 to 18 

17 to 18 

4. 

iV. tnegalosiphon(n = 20} 

13 to 17 

17 to 18 

5. 

N. Occidentalis («-=2l) 
Inter-sectional hybrids : 

13 to 15 

17 to 18 

6. 

N, glutinosa (n = 12) ,. 


3 to 7 

7. 

A/, alata in = d) 

0 to 3 

12 to 13 . 

8. 

JV. longiflora (« = 10} .. 

0 to 3 

0 to 3 

9. 

N, higelovii {n = 24t) 

•* 

4 to 10 


* The direction of cross not indicated, 
t Reference ; Ooodspeed (1954). 
t Reference : Gopinath a al. (1965). 


As for the origin of JV. amplexicaulis, it is 
found very difficult to determine through 
chromosome homology since the chromosomes 
of N. amplexicaulis freely paired with most oi 
its sectional species. So test crosses did not 
give any clear indication. Overlapping as they 
do in geographical distribution^ N, gossei and 
N. excelsior might have also hybridised and 
given rise to N. amplexicaulis type of plants. 
But the contrasting leaf and flower characters 
of the above species would scarcely support 
s^uch an assumption. Further, flowers of N. am¬ 
plexicaulis have little similarity with those of 
gossei or excelsior. Taxonomically N. excelsior 
is far below N. amplexicaulis in classification. 
The discovery of N. amplexicaulis as late as 
1960 might indicate that it would have arisen 
as a hybridised product of the modern Austra¬ 
lian species. 


1. Burbidge, Nancy 1’., Aiist , J. Botany, 1960 8,-342. 

2. Goodspeed, T. H., Ctironica Boiamfa,yiiiSS., 1954. 

3. Gopinath, D. M., Krishnamurthy, K. V. and 

Krishnamurthy, A. S., Ca7t. /. Gmft, Cylol. 
1965. 7, 328. 
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(Fig. 2). The pollen sterility was higher in 
tetrasoniics than trisomics. Two tetrasomic 
types had fruits with normal size and shape, 
with much reduced seed size (75%) and the 
seed number of each fruit was half of the 
diploid cultivai*. 

Fruit shape was mostly deformed in hyper- 
triploid, hypo-triploid and triploid types, pro¬ 
bably because of high ovule s'terility. It was 
found that tolerable limit of extra chromo¬ 
some in case of guava was four, beyond this 
limit seed fertility and fruit shape was found 
to be adversely affected. 


As guava is vegetatively propagated, the 
aneuploid types can very well be maintained, 
unlike annual crop plants. The addition of two 
chromosomes to diploid number has shown a 
great promise in guava improvement. This 
method of breeding can very well be adopted 
in tree fruits where numerous seeds decrease 
the fruit value. 


1. Blakeslee, A. F. and Belling, J., Af7i^r. Nar., 1924, 

56, 16. 

2. Love, D. and Nadeau, L., Canad. J. Genet, Cyt,, 

1961, 3, 289. 


A NOTE ON THE CYTOGENETIC STATUS OF NICOTIANA 
AMPLEXICAULZS BURBIDGE 

D. M. GOPINATH, K. V. KRISHNAMURTHY and A. S. KRISHNAMURTHY 
Central Tobacco Research Institute, Rajahmundry, A.P. 


TjyHILE assigning taxonomical positions for 
the five new Australian species of Nico- 
tiana, Burbidge (1960) fixed N. amplexicaulis 
(2n = 26) between N. gossei (2 n z= 36) and 
N. maritima (2n = 32). Morphologically, 
N. amplexicaulis may well be regarded as a 
mini copy of N. gossei but bears little resem¬ 
blance to N. maritima. Distributionally, the 
three species are widely separated, N. gossei in 
Central Australia, N. amplexicaulis in Queens¬ 
land and N. maritima in South Australia. 
According to Gcodspeed (1954) almost all the 
Australian species had their origin through 
amphidiploidy followed by chromosomal and 
genetic reorganisation. Aneuploidy through 
loss of chromosomes played an important part 
in the evolution of the Australian species in 
particular. In this context, the cytogenetic 
position of N. amplexicaulis was investigated 
to determine its relationship to the older spe¬ 
cies. For this purpose, inter- and intrasectional 
crosses between N. amplexicaulis and certain 
species of Nicotiana were done and the cyto¬ 
logy of the hybrids followed. Since N. am-, 
plexicaulis is similar to N. gossei in chromo¬ 
some number and also in morphology, comparison 
of chromosome behaviour of crosses bet¬ 
ween N. gossei and the same species involved 
in N. amplexicaulis crosses was made. The 
trend of cytogenetic behaviour of N. gossei and 
^ N. amplexicaulis is almost similar. 

The chromosome pairing of N. gossei and 
N. amplexicaulis is given in Table I. From 


Table I it may be seen that a high degree of 
pairing between N. amplexicaulis as well as 
N. gossei with the species is evident. This 
points to a' close genotypic homology between 
N. gossei and N. amjDlexicaulis. This is fur¬ 
ther proved by the complete pairing and fer¬ 
tility of the hybrids between the two species. 
The pairing relationship between N, aniplexi-- 
cauHs and the other species, as listed in Fig. 1, 



Fi(». 1. Chart indicating A^. amplexicaulis crosses with 
other species of Ntcoitana, + indicates goodness and 
indicates failure. lirst symbol for chromosome pairing 
and second symbol for pollen and seed fertility. The 
striped portion will be the cytogenetic location for 
N. amplexicaulis. 
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reveals another interesting feature. With cer^ 
tain species, the chromosome pairing was ex¬ 
cellent but genetic abortion resulted in complete 
sterility both on the male and female sides. This 
is indicated in Fig. 1. The symbol + or — 
below the specific name indicates the chromo¬ 
some pairing or its failure. The first symbol 
indicates pairing while the second symbol, good¬ 
ness or failure of pollen and seed fertility as 
a consequence thereof. It may be seen from 
Fig. 1 that besides N. gossei, both, pairing 
and fertility was obtained only in crosses with 
N. excelsior and N. alata. In the case of 
N. excelsior, no morphological similarity can 
be seen with N, am.'plexicaulis. Consequently, 
the derivatives from this cross looked quite 
different from either of the parents. Based on 
the inclusion or elimination of the extra excel¬ 
sior chromosome, F^ and F.^ generation also 
threw out diff'crent type of segregants. 


Table I 

Chromosome pairing in interspecific hybrids 
involving either N. gossei or N. amplexicaulis 
as one of the parents 


Range of bivalent formation 
during meiosis in the hybrids 
Cross* - 


JV. gossei f A’, amplexi' 
caulisX 


1. 

N. velutina (n=i^) 

15 to 16 

15 to 16 

2. 

N', suaveole^ts (« = 16} •• 

13 to 15 

15 to 16 

3. 

N. excelsior (« = 19) 

17 to 18 

17 to 18 

4. 

A^. megalosiphon (« = 20} 

13 to 17 

17 to IS 

5. 

N. occideiitalis («-=2l) 
Inter-sectional hybrids: 

13 to 15 

17 to 18 

6. 

N. glutinosa (n = 12) .. 


3 to 7 

7. 

JV, alata 

0 to 3 

12 to 13 

8. 

N. longiflora — .. 

0 to 3 

0 to 3 

9. 

N, bigelovii (^z = 24) 

.. 

4 to 10 


* The direction of cross not indicated, 
t Reference : Goodspeed (1954). 
t Reference : Gopinath et aL (1965). 


With regard to the cross between iV. am¬ 
plexicaulis and other members of the Suaveo- 
lentes section, namely, N. megalosiphon, 
N. occidentalis, N. velutina and N. suaveolens, 
though chromosome pairing was excellent, fer¬ 
tility of the hybrids had been completely im¬ 
paired. Considering all these facts of cyto¬ 
genetic interest, it may not be improbable to 
fix N, amplexicaulis cytogenetically between 
N. gossei and N. excelsior as represented in 
Fig. 1. With regard to the complete pairing and 
fertility of the hybrid between N. amplexicau¬ 
lis and N. alata, it is quite intriguing that a 
distant inter-sectional species, like N. alata, 
should have a very close affinity with N. am¬ 
plexicaulis. Morphologically, these two species 
are poles apart. However, JV. gossei and N. alata 
do not show such affinity (vide Table I). So 
it can be inferred that in the origin of N. am- 
^^exicaulis genotype, a greater expression of 
chromosomal homology derived from N. alata 
is amply evident. In this respect only, N. am¬ 
plexicaulis differs from N. gossei. With species 
of other section, the hybrids were always 
sterile (Table I). 


As for the origin of JV. amplexicaulis, it is 
found very difficult to determine through 
chromosome homology since the chromosomes 
of JV. amplexicaulis freely paired with most ol 
its sectional species. So test cros.ses did not 
give any clear indication. Overlapping as they 
do in geographical distribution^ N. gossei and 
JV. excelsior might have also hybridised and 
given rise to JV. amplexicaulis type of plants. 
But the contrasting leaf and flower characters 
of the above species would scarcely support 
s'uch an assumption. Further, flowers of JV. am¬ 
plexicaulis have little similarity with those of 
gossei or excelsior. Taxonomically JV. excelsior 
is far below JV. amplexicaulis in classification. 
The discovery of JV. amplexicaulis as late as 
1960 might indicate that it would have arisen 
as a hybridised product of the modern Austra¬ 
lian species. 


1. Burbidge, Nancy T., Aiist. J. Botany, 1960 8, 342. 

2. Goodspeed, T, H., Chronica Botanira, 1954. 

3. Gopinath, D. M., Krishnamurthy, K. V. and 

Krishnamurtby, A. S., Ca7i. /. G''nei, Cyiol, 
1965, 7, 328. 
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LETTERS TO THE EDITOR 


EFFECT OF CONCENTRATION ON 
FLUORESCENCE SPECTRUM OF 
FLUORESCEIN 

The fluorescence spectrum of fluorescein as 
reported by earlier investigators (Forster et at, 
1962),1 ihas only one peak at ^ ^ 5270 A. These 
measurements were carried out for very low 
concentrations of fluorescein. This peak may 
therefore be due to fluorescein dianions. The 
corresponding absorption peak is reported at 
>^^4900A (Gutsze et at, 1963).- It is also 
found that for these concentrations the fluore¬ 
scence yield obeys Perrin’s formula (Pring- 
sheim, 1949).*^ Fluorescein in solution can 
exist in different ionic and in various states of 
molecular aggregation, e.g., it can exist as 
neutral molecule, monoanion, dianion and 
dimers of dianion, etc. In a given solution the 
proportion of each variety will depend upon 
the concentration of the fluorescein, and hence 
a change may be expected in the fluorescence 
spectrum with varying concentration. The 
present study was undertaken to study fluore¬ 
scence spectrum for higher concentrations and 
also to check the validity of the Perrin’s for¬ 
mula under these conditions. 

The fl.uorescent substance used is sodium 
fluorescein and its spectrum is recorded with 
a Hilger’s constant deviation spectrograph and 
scanned with a recording microphotometer. 
The total fl.uorescence intensity is measured 
using the arrangement employed in our earlier 
investigations (J. Kishore et at, 1962) 

The effect of increasing the concentration of 
luorescein in the solution on the fluorescence 
spectra is shown in Fig. 1. Here the concen¬ 
tration for the curve-marked 1 < for the curve- 
marked 2 < for the curve-marked 3. The 
fluorescence spectrum for the concentration 
--^0-25xl0"4 g/cc (curve 1) has two maxima 
at X ^ 5300 A and 5650' A.* With increas¬ 
ing concentration the intensity of the peak at 
Xr../5650 A increases, while the intensity of 
the peak at X 5300 A decreases and almost 
completely disappears for concentrations 
^10~^g/cc (curve 3). This maximum at 
X ^ 5300 A also shifts towards longer wavelength 
side with the increase in concentration. The 
absorption spectrum of fluorescein, reported 
by earlier workers, has two peaks, at X ^ 4900 A 
mi 4600 A, Thm two peaks are due to 


dianions and monoanions respectively accord¬ 
ing to Gutsze et al. (1963).- We have also 
obtained these two peaks and our absorption 
measurements for different concentrations, indi¬ 
cate that the relative intensity of the peak at 
X 4600 A increases rapidly with increasing 
concentration. 



Fig, 1. Microphotometer record of the fluorescence 
spectrum at different concentration ; (l) 2-6 X 10 e/cc 

(2) 2*5X 10-1 g/cc. (3) lx 10 -‘g/cc. 

The fluorescence peak reported earlier’ at 
X ^ 5270 A coincides with our peak on the 
shorter wavelength side. Now, as the intensities 
of the two peaks at X ^ 5650 A and X ^ 5300 A 
are comparable, the possibility of the former 
being interpreted as due to phosphorescence 
can be ruled out. The peak at lower concen¬ 
tration is due to predominance of the fluore¬ 
scein dianions and the origin of the peak at 
X 5650 A can be accounted for by consider¬ 
ing the formation of cither monoanions or 
dianion dimers, at higher concentrations of 
fluorescein. This view is further supported by 
the results obtained from the measurement of 
total fluorescence intensity, for concentrations 
\^arying from 2 X 10'^ g/cc to 2 X 10"*’ g/cc, 
with two different exciting wavelengths 
X / 4358 A and X / 5460 A. This type of 
measurements has been reported by us earlier.'^ 

In the present case we And that with exciting 
wavelength X,^ 5460 A, the maximum of the 
intensity curve lies in the concentration region 
^ 10‘3 g/cc, while with the exciting wavelength 
^ 4358 A thQ rna3?;irhum of the iutensity curyo 
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is broadened, and lies in the concentration 
region from 10 g/cc to lO'"* g/cc. This is 
possible because 4358 A excites both the 
diamions as well as monoanions or dianion 
dimers giving a broad, peak, but X5460 A 
excites only the monoanions or dianion dimers, 
whicih are in more abundance in the higher 
concentration region. The shilt and dis¬ 
appearance of dianion peak at higher concen¬ 
trations may be due to quenching and reabsorb- 
tion of dianion fluorescence by dianion or 
monoanions. 

As X 4358 A excites both the types of 
huorescing units, it appears that the Perrin’s 
formula for the •fluorescence yield may not 
hold good. But the measurements indicate that 
thc^ agreement between the expci'imental 
results and Perrin’s formula is fairly good, 
irowever, this can be explained, if we assume 
that, the number of dianion dimers or mono¬ 
anions formed is proportional to the concen¬ 
tration of the dye, and the fluorescence radia¬ 
tion emitted by dianions is completely absorbed. 
Dept, of Physics and M. K. Machwe. 

A.strophysics, 

Didhi University, 

Delhi-7, April 13, 1970. 

^ "^rhe sharp peaks at 5460 X, 67G9A and 6790X. are 
due to scattered mercury spectrum, 

1. Forster, I.aslie, vS, and IHidley. Daniel, J, Phys. 

Chan., 1962, 66, 838. 

2 Guts/e, A. and Walerys, H., Chaiiicctl AbsttactSy 

1963, 59, 4688. 

3, Kishorc, J., Machwe, M. K., Gopal Knshnan, K. 

and (diauclhuri, K. D., /«</. J, Phys,, 1962, 36, 
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4. Prinfisheim, P*, P'luoycscatcc aftd P/w^iphoycsccHCCy 
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SEASONAL VARIATION OF THE 

DELAYS BETWEEN SPREAD F AND 
MAGNETIC ACTIVITY AT AHMEDABAD 

Brmicjsi and Kumar cl al.- have reported that 
Iht' variations of occurrence's of spread F echoes 
lag behind the variat.ions of K index and that 
this lag varies with sunspot activity. In a 
rc'cent communication Raju and Rao-^ have 
studi('d the latitude variation of these delays 
and observed that the maximum delay which 
occurs during the sunspot minimum period for 
low latitude stations shifts systematically 
towards sunspot maximum with increase of 
latitude. 

In view of the definite time delay observed 
between spread F and magnetic activity it is 
felt worthwhile to study whether there is any 
seasonal ya^riation of these delays, For this 


purpose the data for the low latitude station 
Ahmedabad (23° N. Geog. Lat.) for the period 
1957--64 have been analysed after dividing into 
three seasons, namely, equinox (March, April, 
September and October), summer (May, June, 
July and August) and winter (November, 
December, January and February). K indices 
values are obtained from the Alibag (18*3° N. 
Geog. Lat.) magnetic observatory. Nearly 100 
observations are taken for each season for the 
analysis. 

Figure 1 shows the variations of the para¬ 
meters Tq, Pi'^o) and p(0) for the three seasons 
from 1957 to 1964. It can be seen that the 
delay generally increased with decreasing sun¬ 
spot activity for equinoxes and winter and that 
during summer the delay showed a prominent 
decrease with decreasing sunspot activity. This 
reversal of the delay for the low latitude 
station Ahmedabad during summer is an im¬ 
portant result of the present investigation. 

The maximum correlation coefficient p(r^) 
becomes positive during 61-62 for equinox. 
But during summer it is interesting to see that 
the correlation is generally positive during 
sunspot maximum period and becomes negative 
during sunspot minimum period. During 
winter it is negative in all the years except 
1963. It is to be noted that this significant 
positive correlation at sunspot maximum dur¬ 
ing summer is revealed only when large delay 
r^^ is introduced. 

The direct correlation p(0) values are 
insignificant during sunspot minimum period 
for equinox and winter whereas they are 
significant at sunspot minimum and insignifi¬ 
cant at sunspot maximum during summer. 
Those insignificant values become significantly 
large when the appropriate delays are intro¬ 
duced. 

Several workers have studied the effect of 
magnetic activity on spread F for the different 
seasons by direct comparison without allowing 
for a possible time lag and as such the results 
obtained in the present study cannot be directly 
compared with them. However, it can be seen 
whether the earlier studies without introduc¬ 
ing time delay agree with the present findings. 
Lyon et al.^ have shown from a study of large 
number of stations that the magnetic activity 
has a negative effect on equatorial spread F 
incidence which is more in equinoxes and 
winter and less in summer indicating the 
reduced magnetic control on spread F during 
summer for the period 1957-58. Rangaswamy 
and Kapasi^ have reported maximum reduction 
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Fig. 1 . Variation of the quantities p (ro) and p (0) for the p.-riod lOfT (U. 


of equatorial spread F due to geomagnetic 
activity in equinoxes and less reduction in 
summer during the high sunspot years from a 
study of six Indian stations. Wright et alS* 
have arrived at a similar conclusion from 
their studies on equatorial spread F from six 
low latitude African stations. Rao and Mitra" 
also reported an inverse correlation between 
spread F incidence and geomagnetic activity 
for Trivandrum during the high sunspot period 
which has a seasonal variation, being maximum 
at equinoxes and minimum in summer The 
above results agree well with the present 
investigation for sunspot maximum as seen 
from p(0) plots. The insignificant; correlation 
observed by all the above workers during 
summer is to be attributed to the large delay 
during sunspot maximum. 

The most interesting result which is noticed 
in the present investigation is that while the 
delay increased with decreasing sunspot cycle 
for low latitude stations, Ahmedabad showed 
opposite variation in summer, namely^ decreas¬ 
ing delay with decreasing sunspot cycle. Dur¬ 
ing the same season values which showed 
a. significant positive correlation during almost 


all the years of sunspot itiaxiniuin, changed to 
negaitive during sunspot inininunn y('ars, 
whereas it is negativt* ilirougiiout th(‘ sunspot 
cycle in other seasons. 

One of the authors (P. T. S. H,.) is graUTul 
to the Council of Scientilie and Inciustrial 
Research for financial assistance'. 

Ionosphere Res. Ijubs., P. Sanyasi Haju. 
Physics Department, fh Pamachandua Pao 
A ndhra University, 

Wallair, March. 24, 1970. 


^ 27 , 

2. Jauath Kumar, V. K.. Sauvasi Kaju. V. T. and Rama- 
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3. Sanyasi K. T. and Ramaclmndra Kao, B., 

/M., 1969, 31, 809. 

6 . Raneasw^iiy, S, and Kapasi, K. li., //•,/,/.. 1963, 
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QUANTITATIVE SEPARATION OF 
CALCIUM, PHOSPHATE AND SILICATE 

Tin*: need lor a rapid and accurate quantitative 
separation o! calcium, phosphate, and silicate 
was lelt to study the kinetics of PO^j=^~ “ 
SiO., ‘ e X c h ai n gc on hydroxylapatitc, 

3 Ca.{ (PO ,) ^,.Ca (OH) o, the primary inorganic 
constituent of huiYuui bones and teeth. The 
earlier methods' used tor the separation of 
pairs of these ions railed in the presence of 
tht' third and hence the investigaition desci'ibed 
below was undertaken. 

Calcium was first separated as oxalate, dis¬ 
solved in hydrochloric acid and determined 
complexomctrically. Phosphate wa.s separated 
as ammonium molybdophosphate, dissolved in 
sodium hydroxide, re-precipitated us magnesium 
ammonium phosphate and magnesium deter¬ 
mined compk‘xometricailly. Silicate was 
determined gravimetrically as quinoline 
molybdosilicate. 

The chc.M'nicals lused were of A. R. (BDH) 
grade. The solutions wc'rc prepared in double- 
distilled water tested previously for the 
absence of Ca'-' and SiO , ^ and pre.served in 
polyethylene containcTs. Standard solutions of 
Ca-'' iuiicl .POj-‘ were* prepared using calcium 
carbonate and potassium dihydrogem phosphate 
respectively while' that of SiO,,^“ was pre- 
parc'd ais de.scribed below : 

About 3 g. of silicon dioxide* in-eviously heated 
to eeaistant weight at 9()()‘' C. were mixed with 

12 g. of sodium carbonate and heated in a 
graphite crucible to I()()()" C, for 4 hr. in an 
atmosphere of nitre)ge'n. The* fusc'd mass was 
trciited with - f) M hydrocldeyric acid to neutra¬ 
lises the' surplus sodium carbonate, the 
('volved carbon dioxide' being driven out by 
sliglit warming, ’'rhe sejlulion was made up te> 
500 ml. and the silicate conte'nt determined.* 

To a samfde solution containing known con- 
ve'uie'tit amounts of calcium, i)he>Hplhatc and 
silicate (se'c Talde* I). 3 to 4 drops of th.ymol 
blue' inelicatea* we're aelde'd and calcium oxalate 
wa.s precipitated b.y the addition of an excess of 


0-5 M oxalic acid solution, the appropriate pH 
being brought about by dropwise addition of 
1 0 M ammonium hydroxide till the solution 
turned yellow. The presence of excess of 
oxalic acid was confirmed by the absence of 
further precipitation on the addition of a few 
more drops of it. The precipitate was digested 
for 1 hr. on a water-bath and separated by 
filtration through a 1G4 crucible. It was 
washed with 1% ammonium oxalate till it was 
free from phosphate and silicate. It was dis¬ 
solved in warm hydrochloric acid and 

made up to a known volume. A convenient 
volume of this solution was treated with an 
excess of 0-01 M magnesium complexonate and 
titrated against standard 0*01 M EDTA at 
pH 10 using Eriochrome Black T as indicator. 

To the filtrate containing phosphate and 
silicate, ^ 5 ml. of nitric acid (sp. gr. 1*42) and 

10 ml. of 8% ammonium nitrate were added. 
Phosphate was precipitated at ^ 50° C. as 
ammonium molybdophosphate by adding 10% 
ammonium molybdate until no further forma¬ 
tion of yellow precipitate from the supernatant 
liquid wais perceptible. The precipitate was 
filtered through a 1G4 crucible and washed with 
a solution containing equal volumes of 1% 
ammonium nitrate and 20% nitric acid (sp. 
gr. 1-42) till it was free from silicate. The 
precipitate was dissolved in the minimum 
volume of 0 • 1 M sodium hydroxide. The solu¬ 
tion was treated with ^ 4 drops of thymol blue 
indicator followed by the addition of —* 6 M 
hydrochloric acid till it turned deep yellow. 
Phosphate was precipitated as magnesium 

ammonium phosphate by adding an excess of 
0*5 M magnesium chloride, the appropriate pH 
being obtained by the dropwise addition of 9 M 
ammonium hydroxide till the solution turned 
blue. The precipitate was separated by filtra¬ 
tion through a 1G4 crucible and washed with 
0-4 M ammonium hydroxide till it was free 
from Mg-'". The precipitate was dissolved in 
5 M hydrochloric acid and made up to a 
known volume. To a convenient volume of 


Table I 


Qn.(tiiiitaiive. separation of calcium, phosphate and Silicate 



•'■.'alcium 


Phosphate 

% 

Error 

Silicate 


'Trial 

No. 

Weight, 


% 

Krror 

Weight, nig. 

Weight, mg 

% 

Error 

Theo 

kxptl 


Thefi. 

Exptl. 


Theo. 

Exptl. 


1 

2 

3 

100-200 

80-100 

48-096 

90*400 

79*400 

47-800 

0*80 

0*95 

0-G2 

142-600 

95-000 

67-020 

142*600 

95*000 

67*020 

0*00 

0*00 

0*00 

41-010 

32-810 

24-610 

41-700 

32-430 

24-820 

1*68 

1*2.) 

0*85 




416 


Letters to the Editor 


[ Current 
Science 


this solution excess of standard 0*01 M EDTA 
was added and the excess back-titrated against 
standard 0*01 M magnesium chloride. 

The final filtrate containing the soluble 
molybdosilicate complex and the unreacted 
orthosilicate was treated with -- 25 ml. of 10% 
ammonium molybdate, brought to the appro¬ 
priate pH for the precipitation of quinoline 
molybdosilicate by the addition of hydrochloric 
acid (sp. gr. 1-18) till the solution turned dis¬ 
tinctly red. The precipitation was. brought 
about by the dropwise addition of 2% quino¬ 
line accompanied by constant 'stirring. The 
presence of excess of quinoline and ammonium 
molybdate was confirmed by the absence of 
further precipitation from the supernatant 
liquid on the addition of a few more drops of 
these reagents. The precipitate was digested 
at ^70° C, for ->^10 minutes. It was cooled in 
an ice-bath, filtered through a weighed 1G4 
crucible, washed with 0-05% quinoline till it 
was free from molybdate ions, dried at 130° C. 
and weighed as the dihydrate. 

Three representative sets of results with solu¬ 
tions of known concentrations of Ca2+, PO/*" 
and SiO^-i' are given in Table I. The method 
was found to be quick and accurate ; successive 
determinations of the three ions from the same 
aliquot could thus be achieved. 

The authors thank Prof. G. B. Singh, Head 
of the Chemistry Department, Banaras Hindu 
University, for providing facilities. Financial 
assistance given to one of us (R, P. S.) by 
CSIR is also gratefully acknowledged. 

Dept, of Chemistry, T. S. B. Narasaraju. 
Banaras Hindu Univ., R. P. Singh. 

Varanasi, V. L. N. Rao. 

February 10, 1970. 
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4. Wilson, C. L. and Wilson, D. W., Comprehefisive 
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NEW TETRACYCLIC TRITERPENES 
FROM FOMES SENEX : SENEXONOL, 
SENEXDIONE, OXIDOSENEXONE AND 
SENEXDIOLIC ACID 
The wood-rotting fungus Fames senex Nees & 
Mont, has been chemically examined further.^ 
Besides the known compounds pinicolic acid 
A (Via) an^i trametenoUc aci^ B (VI b), four 


new compounds have been isolated : a tetra¬ 
cyclic triterpene acid, senexdiolic acid 
(C;i<,H,^O.j) and three neutral nor-trilerpeiies, 
senexonol (C^j^Hn-O^), senexdione 
and oxidosenexone . They are all 

interrelated. Senexonol is a ketoalcohol and 
senexdione the corresponding diketoiu'. Acid 
treatment of senexonol gives rise to an iso¬ 
meric compound in which the alcoholic func¬ 
tion and an isopropylidene double bond in the 
side chain disappear simultaneously giving 
rise to a cyclic ether (a tetrali.vdrofuran. 
derivative) which may be called 'oxidoscuu'xonc" 
and which is present as a minor co!ui)ound in, 
the fungus. Senexdiolic acid i.s a clih.ydroxy 
acid in which the acidic function is y;- to one 
of the hydroxyls, since oxidation of this hydro¬ 
xyl group to koto leads to deearboxylatioii. 
The nor-product obtained in Ijhis manner 
starting from the acid isomerisation i)roclact 
(V) of senexdiolic acid was identical with 
oxidosenexone. All the compounds contain an 
8 : 9 double bond. A number of cluanical 
transformations, taken logethea* witii U.V., 


OH 0 




I.R., N.M.R. and mass spectral data, and the 
correlation of senexdiolic acid with tramete- 
nolic acid B (VIb) lead to the structure (I)* 
for senexonol, (II) for senexdione, (III) for 
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oxidoscHiexone and (IV) Tor soncxdiolic acid. 
The co-occurrence oJ’ (1) and (IV) is of 
interest in connection with the mode of forma¬ 
tion of sterols 1‘rom tetracyclic triterpcncs. 

The authors thank Prof. T. R. Scsliadri for 
ihis kind interest. 

Dept, of Chemistry, A. K. Batta. 

University of Delhi, S, Rangaswamt. 

Delhi-7, April 25, 1970. 


This structure supursedcs the oue proposed earlier. 

1. Batta, A. K. and Rangaswanii, S., Jnd. J. Chfm.^ 
1969, 7, lOhIh 


SYNTHESES OF 4-(2'-THIENYL)- AND 
4.(2TFURYL)-THIA20LES 

2-MKTnYL- or 2-amino-4-alkyl or aryl 
thiazoU' derivatives which are of industrial and 
biolojLhcal imioortance have been studied ex¬ 
tensively. But relatively few compounds con- 
taininp’ this rinM' with, heterocyclic nuclei as sub¬ 
stituents at j:>osition-4 are known and there- 
rore it was considered of interest to synthesise 
a. few 2-aminc>- and 2-methyl thiazolcs with 
a-thienyl and «-furyl substituents at posi¬ 
tion-4. 

Expertmkntai. 

2-Metil 1/1-4- ( 2''-tfiieiiyl)-t}iiazole w.cthiodidc. 

Tht‘ intt'rmed iale bromomethyl-2-thienyl 
ketoiu* re(iHired for the purpose was obtained 
l)y Irt'atiiuf 2~acx‘tyl Uhoplu'iKd with calculated 
(liiantity of broinim* in chloroform medium. 
Tlu' resulting broino-ketone was then rcQuxed 
with tiuoaeetamide (1*2 mole) in absolute 
c'thanol for 2 hours. Excess of alcohol was 
rtunoved iindi'r reducxul })ressure and on adding 
very dilute' ainmonium hydroxide solution, a 
yellow oil .'‘(‘para.ted out. The oil was extracted 
witli etluu-, tlu‘ ethc'r extract was washed with 
wah'r and tluai dried over anhydrous magne¬ 
sium sulphaU'. After rc'inoving ether, the oil 
was ht'uied wdth nudhyl-iodide (1*2 mole) 5a 
a seaU‘d tui)e for (5 lioui's at lOO" C. The solid 
nudhiodide, thus ohtaiin'd, was rccrystallised 
from alisoIuU' (‘thanol. 

2-M(dhy 1-4- (2'-ruryl) ^thia'/olc mothiodidc 
was prt'pared similarly from 2-acctyl furan.- 

2-Amino- and 2~pheny]amino derivatives of 
the above-mentioned thiazoles were obtained 
by condensation of the corresponding bromo- 
ketones with thiourea and phenyl thiourea 
respectively and the compounds were isolated 
in usual manner. 

The analytical data and m.p., etc., of all 
these compounda are described in Table I. 


Table I 

4-(2'-Thienyl)., and 4-(2’~furyl) thiazole 
derivatives 


Name of 
thiazole 

MP 

Vield 

Percentage sulphur 

derivatives 

°C. 

% 

Found 

Calc. 

4-(2'-ThieDyl)-2-methyl' 
thiazole methiodide 

189 

70 

19-C3 

19*81 

4-(2 ■•Furyl)-2'methyl- 
thiazole methiodide 

218(.U 

65 

10-27 

10-43 

4-(2''Thienyl }-2-amino 
thiazole 

128 

70 

35-01 

35-16 

4-(2TThienyl)-2-phenyl- 

aminothiazole 

112 

50 

24-48 

24-80 

4' (2'-F ury 1) -•2-amino 
thiazole 

117 

GO 

1S-S3 

19*27 

4-(2'-Furyl}-2-phenyl- 

107 

45 

12-81 

13-22 


aminothiqzole 


Department of Chemistry, S. P. Misra. 

Utkal University, P, K. Jesthi. 

Bhubaneswar-4, Vani-Vihar, 

Orissa, April 11, 1970. 


1. Johnson, /. Am. Chem, Soc , 1947, 69, 150. 

2. Hartough and Kosak, Ibid,, 1947, 69, 1012. 


LEONHARDITE FROM A GRANITIC 
PEGMATITE IN NELLORE DISTRICT, 
ANDHRA PRADESH 

During a systematic study of the mineralogy 
of the Nellore granitic pegmatites of Andhra 
Pradesh, leonhardite (a partly dehydrated 
variety of laumontite) is found to occur in 
cavities, measuring about 4 cm. in diameter, 
located in albite of a granitic pegmatite, 
situated at a distance of about 400 metres west 
of Nityakalyani mica mine in the Nellore 
District of Andhra Pradesh. The mineral is* 
white in colour and is pulverulent. It shows 
good (010) and (110) cleavages. The sign of 
elongation of the mineral is both positive and 
negative. The mineral is analysed by an 
adaptation of the method of Shapiro and 
Brannock* and the chemical and optical data 
of the mineral are furnished in Table I. 

From the chemical data, it is seen that the 
mineral is essentially a calcium end-member, 
with a small amount of alkalies. According 
to Coombs,- the solid solution between the 
calcium and sodium end-members of laumontite 
may be both of the plagioclase type, in which 
Na and Si atoms simultaneously act as proxy 
for Ca and A1 atoms, and of the zeolitic type, in 
which two alkali atoms replace one of Ca-. The 
chemical analysis suggests that the solid solu¬ 
tion between the two end-members o{ the 
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Table I 

Chemical and optical data of leonhardite 




1 


2 


SiOo 


61-21 

Si 

.. 15-73) 


A 1203 


22-37 

A1 

.. 8-11 > 

23-88 

FesO^ 


0-10 

jt’e+a 

.. O-OlJ 


MgO 


nd 

Na 

.. 0-70) 


CaO 


11-68 

Ca 

.. 3-86 > 

4-66 

NaoO 


1-20 

K 

.. 0-llJ 


K.O 


0-25 

H 2 O 

.. U-14 


HjO*) 

HaO-) 


]3-76 





100-57 




Nj, =1 

•503 



2 V, = 

44° 

Nj =1 

•512 



Z-.c = 

33° 

Nj, =1 

•514 



N«-N„ = 

0*011 


1. Leonhardite. Analyst: R. Jagadiswara Rao. 

2. Number of ions on the basis of 48 oxygens. 


mineral is essentially of zeolitic type. The low 
concentration of water in the mineral indicates 
that it is leonhardite, a partly dehydrated 
variety of laumontite. 

Cavities, many of them lined with euhedral 
crystals, are abundant in many pegmatites of 
the world.'^ Detailed studies of the Nellore 
granitic pegmatites by the author indicated 
that cavities are extremely rare in them. 
Cavities in pegmatites may be primary or 
secondary. The cavities found in the Nellore 
granitic pegamatites are secondary in origin, 
formed from selective removal of mineral 
matter from single crystals like albite under 
hydrothermal conditions. The formation of 
laumontite at the expense of albite can be 
visualised by a large-scale substitution of Na 
in albite by Ca in hydrothermal solutions. 
The dehydration of laumontite, leading to the 
formation of leonhardite, might have been 
caused by simple exposure of the mineral to 
the atmosphere.-^ 

The author wishes to thank Professor M. G. 
Chakrapani Naidu for guidance and encourage¬ 
ment. 

Dept, of Geology, R. Jagadiswara Rao. 

Sri Venkateswara Univ., 

Tirupati, April 8, 1970. 
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SEASONAL DISTRIBUTION OF RUST 
FUNGI 

There have been few studies on the seasonal 
occurrence of fungi except those concerned 
with species causing important crop diseases. 
During a monographic study of the Puccini- 
aceae of Madras State N. latitude) it 

was considered interesting to tabulate the 
collections of these fungi according to the 
months of their collection and exaniine whether 
any clear pattern would emerge about their 
seasonal occurrence. Rust fungi have been 
largely collected in the State around Coinibatorei 
(11° N. latitude), the Nilgiris mountains and 
the Walayar forests and stray collections from 
other areas. The collections art' sprc'ad over 
from the beginning of this century to the 
present day. The distribution of the collections 
was examined with reference to tlu^ rainfall 
and the mean maximum and minimum tem¬ 
peratures. Since the weather conditions on the 
Nilgiris were signillcantly dilfc'rcmt from the 
plains, the data for the Nilgiris were .sepai'ately 
tabulated and compared with thc‘ whole State 
pattern and the pattern at Coimbat'on' r(‘si)ec- 
tively. The results are represeiitc'd gi’aphically 
in Figs. 1, 2 and 3. A comparison of Figs. 1 
and 2 would indicate that the pailmms of 
seasonal occurrence of rust fungi at Coimbatore 





Figs. 1-3 
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and in Madras Stale as a whole are sub¬ 
stantially similar. The rust collections gradu¬ 
ally increased from July and reached a peak 
around Dt'cernber a.nd January ; very few 
coll(‘ctions have bc'en made from March to> July. 

It may bt' sc'cn that the occurrence of rust 
fungi closely follows the rainfall but reaches 
a peak after the rainy season is over and tem- 
l)era lures have' reached a minimum. The 
seasonal distribution of tolial collections is 
also indicated in Fig. 1. It may be seen that 
tins follows mor(‘ or less the same pattern as 
that of rust collections but slightly shifted to 
later in tht‘ season. This could be explained by 
the' fact that telia always follow the uredia 
and other stages of the rust fungi. 

Figure 3 indicates that the pattern of occur- 
rencH' of rust fungi on the Nilgiris Mountains 
is dilTc'rent from that in the plains. Peak 
eolU‘clions have' been made in September with 
subsidiary pcsiks in January and March. The 
collections in October and November have 
bt'cn i>oor. The heavy rains in October and 
Novi'inber seem to have a.dversely affected the 
oeeurrtnuH' of rust fungi on the Nilgiris. But 
when compared to the fdains the rust fungi 
stM'in to bc‘ more' iweiily distributed throughout 
tlu‘ y(‘ar. The lower temperatures prevailing 
throughout the year on the Nilgiris arc probably 
la'sponsibk' for this. 

An (‘xamina'tion of tlu' rust collections made 
over a period of moi't' than (ifty years showed 
that gt'iiera like, ScopcJlu, Mcisscc- 

i>lla (\n'i)tvliu)n, and Trocliodvivi were entirely 


tropical l)cing coniined to the plains of Madras 
Slate while tlu‘ gc*ncr;\ Pmchda. Uromyces. 
lU’ttiilcia, Kn^dincola and napalophragmiuin 
had a wider distribution, species of these 
g(‘n(‘ra Ix'ing found on the temperate mountains 
a‘nd on tlu' plains. The geiK'ra Phragmidmm. 
Phraymolclinw, Gamblcola and Hamaspora 
w(‘r(‘ eonlined to tlu' temperate mountains. 

Th(‘ data prestmted in this note formed part 
of tlu‘ Doctoral thc'sis of the senior author. 
The authors atv gratc>ful to the University of 
Madras for granting permission to publish this 
paptu* and to tlu‘ Indian Council of Agricultural 
H(‘S(^arch for award of a Fellowship to the 
senior author enabling this study. 


Division of Plant A. N. IUoiiunathan.-*' 

I>alhology k:. Ramakrtsitnan. 

Agricultural College and Research Institute, 
Coimbatore-3, April 13, 1970. 
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A NEW REPORT ON THE PREDATORY 
HABIT OF THE BEETLES 
ALPHETOBIUS PICEVS (OLIV.) AND 
TRIBOLIUM CASTANEUM (HUB.) 

ON ARGAS PERSICUS (OKEN, 1818) 

During the month of May and June 1969, while 
collecting the fowl tick Argas persicus in 
various poultry farms of Bikaner, Jaipur and 
Jodhpur in Rajasthan an interesting predatory 
relationship was observed which has not been 
reported so far between the fowl tick 
and the two above-named beetles. These 
beetles are known, so far, only as minor pests 
of stored grains. 

The ticks collected were kept in wooden 
cages without food and left as such uncared for 
a month. Later, it was found that all the ticks 
had disappeared and the larvae and adults of 
the two beetles named above were the only 
flourishing denizens of the cage. The half 
eaten bodies of the acarinids indicated that 
they had been eaten by the beetles. 

In order to test the predaceous propensities 
of the beetles, an individual tick (A. persicus) 
with an individual beetle (A. piceus) was 
segregated and the tick was all but gone 
in a 24-hour period, leaving a ring like outer¬ 
most body part, the legs and the mouthparts. 
In another cage one beetle was kept with 
several ticks and within 24 hours the beetle 
had eaten two ticks, but incompletely. 

A. piceus is black in colour and is almost of 
the same size as the tick, which moves very 
slowly. The beetle starts nibbling the tick 
from behind or from the sides. The tick does 
not react while it is being devoured in this 
manner. The victim, because of absence of 
eyes and perhaps deficiency of sense organs 
on the body, makes no resistance while it is 
being consumed steadily by the beetle. 

T. castaneum is brown and much smaller in 
size than the tick. It nibbles very slowly and 
the tick dies in a couple of days and soon dries, 
into a crust, at which stage the beetle leaves it. 

Besides the adult, the larvae of both the 
beetles also devour the tick, the only difference 
being that the latter devour the dead bodies, 
loft by the former but do not attack the live 
tick. An interesting aspect of the food chain 
is noteworthy (Fig. 1)- It has been reported 
that a reduviid bug Ampheholous venator is a 
predator on the larvae of a number of insects 
of various orders, among which the coleopterans. 
are Alphetobius piceus, A. diaperinus and 
Tribolium castaneum,^’- 
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Fig. 1. Foed chain relationship of the Fowl tick, the two Grain beetles and the l^redator bug. 


Thanks are due to Dr. S. D. Misra, Professor 
and Head of Zoology Department for the 
guidance and critically going through, the 
manuscript, and to Dr. K. S. Pradhan and 
Dr. T. G. Vazirani of Z.S.L, Calcutta, for the 
identification of the beetles. 

Dept, of Zoology, Azad Kumar Purohit. 

Univ. of Jodhpur, 

Jodhpur, Rajasthan, April 4, 1970. 

1. Pingle, S. V., Pmc. Ind, Sci, Cong. Abs. 40th 

Sess., 1953, p. 197. 

2. —, hid. J. Ent,, 1954, 16, 300. 

EFFECT OF MIXTURE OF 

INOCULATIONS OF VIRULENT AND 
LESS VIRULENT ISOLATES OF 
XANTHOMONAS ORYZAE 

In view of the differences in pathogenicity 
noticed amongst the isolates of Xanthomonas 
oryzcB (Devadath and Padmanabhan-), it was 
of interest to know whether the use of mixture 
of inoculum would be representative of the 
range of virulence and pathogenicity exhibited 
by the individual isolates of a mixture. There¬ 
fore, investigation was carried out with a 
mixture of inoculum of two isolates, one 
virulent and another less virulent. 

Seedlings of Taichung (Native) 1, a highly 
susceptible variety, were used as test plants. 
Seedlings were grown in steam-sterilized soil 
in 4-in. earthen pots and were supplied with 
SON. 

Two isolates, one very virulent isolate E £ind 
the other less virulent isolate F, were used. 
Twenty-four hours shaker incubated cultures 
in NY broth (nutrient broth + 0-5% yeast 


extract) were centrifuged. The ct'lls wc^re 
washed thrice by centrifugation. Finally, the 
optical density of each isolate was acljiistc‘d tt> 
0-5. The bacterial suspensions thus prt'pared 
were mixed in proportions ranging from 
100% E: 0% F through 75% E: 25% F, 500 /, 
E: 50% F, 25% E: 75% F to 0% E: 100^7. F 
and used for inoculation. 

When the plants were 5-6 loaf stagt? ilu' first 
leaf of each test plant from the top leaving 
the youngest unfolding leaf wajs inoculatt'cl by 
the side of the main vein at one-third of the 
upper part of each leaf-blade by iTUiIlir)l(‘ ))in- 
prick method. There were ten plants und(U‘ 
each treatment. 

The inoculation was carried out twiei', the 
first on September 10, and tl'U' st'cond on 
September 25 of 1968 on two dilh'n'ni sets of 
plants. 

The length of the lesion was measun^d after 
10 days from the point of inoculation uifi-o its 
greatest spread below the point. 

The average length of lesion pea* U'af in v.iwh 
treatment is presented in Table I 
Table I 

The influence of mixed inocnlum in the lesion 
length produced by virulent and less virulevi 
isolates of X. oryzm 


l^er cent, of mixture of 
virulent (E) and less 
virulent (F) cells 

Aveni^f: length of 

Expt. 1 

esion pt!r 

Kxpt. 

E : F 



100 : 0 

8-41 

8-74 

75 : 25 

0-22 

0--18 

50 : 50 

4*52 

.1-45 

25 : 75 

3*27 

3*71 

0 : 100 

3-09 

3-32 


CD (5%) 


0'77 


0*4G 
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It. nu^hi be .seen, i'roin Tabic I that 
tlK^ rc'action oT the host was influenced by 
mixing the inocula of virulent and .less virulent 
isolatc's. Th^ virulent isolate E produced the, 
lonpi'St U‘sion while the le.ss virulent isolate 
F iirockicc'd the shortest lesion. The lesion 
length was si.i^nillcantly reduced in direct pro¬ 
portion to' the ratio of virulent and less virulent 
cells in th(' inoculum. There was no signifl- 
'cant ditrercmcc' in Ic'sion length between 25 : 75 
and {) : lot) proportion of mixing virulent to 
less viruk'nt cells. 

SiiniUir results have been reported with 
inoc’ulation of mixiurt' of isolates of P^ieudo- 
vioiias solauarcaruni by Averre III and 
Ktdmand and Buddenhagen.-- 

It is c‘lea.r from this study that the disease 
inlt'usity can 1 k‘ inlluenccd to a great extent 
by mixing' tlu‘ isolates ijossessing different 
(legrtH's of virulence. 'rherefoi\\ the most 
virulent isolate occurring in a region has to 
b(‘ u.'-'ed in l)rc‘eding ft.)r disease re.sistance. 

I t‘xpress my dei'p sense of gratitude to 
Dr. S. Y. Badmanahhan, IDirector, for his keen 
interest and tmeouragement in carrying out 
this in\a\stigalion. 

Division of Mycology, S. Df.vadath. 

Central Rica' Rt'S. Inst., 

Cuitack-t) (Ori.ssa), April 21, 1970, 


). Averre'! HI, C. W. and Kelinan, A., Phytopathology<i 
HKK), 50, (527 (Ahslr.). 

2. Buddenhagen, 1. W., Symposium 071 Plant Diseases 

:r( tho Pa'ii'u XI Pacific Science Cony^?rss^ 
'I’i.Uyo, 19(56, I dct. 

3. Devadath. .S. and Padmanahhan, S, Y., Pi, JOis. 

JXPir., 19119, 53 (2), 145-148. 


STUDIES ON DARKENING OF WHOLE 
WHEAT MEAL DOUGH 

Tn India, mo.st of tlu' wheat is consumed in the 
foian of Cliapaitu's, a kind of un-leavened 
pan-i)ak(‘d brcsid. For this purpose, wheat 
grains are ipaumd to a whole' whc'at meal, 
tintiI rc'ct'nlly, a numher of varietie.s were 
availahh* in this country which were accept¬ 
able' to the' con.sunK'r for C/mp'aU-.making. This, 
accc'ptahility is based on ambcr-coloured grains, 
crc'amish tlour, .swc'c'tnc'ss, palatability and good 
{)uning characteristics of Cliapctiitvi^J 

Rec'eni introduction of Mexican germ plasm 
undc'r / HgJi YUddinej VarUdies Programme:- 
ha.s rcsultc'd in the availability to the 
eonsumc'r of wheat grains of inferior 
quality from the view-point of Chapati- 
making. Studies have been initiated in thisi 
laboratory to investigate the causative factors 


which lead to the browning of the whole wheat 
meal dough, commonly referred to as ^atta’, 
early onset of fermentation, gluten character¬ 
istics which lead, to leatheriness of Chapatties 
on storage. In this communication, biochemi- 
■cal factors responsible for darkening of whole 
wheat meal dough of Mexican varieties are 
reported. 

Experimentsj were conducted with three 
Mexican varieties, viz., Lerma rojo, Sonora’ 
64 and Sonalika and three Indian varieties, viz., 
Pb. C 273, Pb. C 591 and Pb. C. 281. The grains 
were ground in Labconco Mill to pass through 
40 mesh. Various milling fractions were 
obtained by using a micro-mill following 
Seaborg and Barmore’s method.^ Preliminary 
findings showed that whole wheat meal dough 
of Mexican varieties turns brown and sub¬ 
sequently dark in colour within a period of 
6-8 hours when kept at 30-32° C. while the 
dough of Indian varieties remains creamish, 
viz., retains its original colour (see Fig. 1). 



FiG. 1. Whole meal dough colour. Mexican wheat 
varielv, vis., Sonalika. A—AtO hour. B—After 8 hours 
keepirig at 32 ± 2° C. Indian wheat variety, viz., Pb, C 
281. C—At 0 hour. D—After 8 hours keeping at 
32 ± 2^C. 

To elucidate the nature of the browning 
reaction, wheat grains of Mexican varieties, 
prior to preparation of whole meal were soaked 
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in distilled water for two hours, immersed in 
boiling water for thirty minutes and then 
dried in an oven at 100° C. It was observed 
that this treatment results in cessation of brown¬ 
ing, suggesting thereby that certain enzymatic 
reactions are responsible for this characteristic. 

Tyrosinase activity and subsequent poly¬ 
merisation of quinones to melanin is known to 
be responsible for the browning of various bio¬ 
logical materials."*”"* To study the role of tyro¬ 
sinase, doughs of Mexican varieties were 
prepared in 0*1% sodium diethyl dithio- 
carbamate which acts as a chelating agent for 
copper. Observations after 6-8 hours showed 
that doughs retain their original colour. This 
suggests the possible involvement of tyrosinase 
activity in darkening reaction. 

Addition of various substrates, viz., 
L-tyrosine, phenol, catechol and DL-dihydroxy 
phenylalanine results in darkening of the 
doughs of Mexican varieties within 30 minutes 
while the dough of Indian yarieties remained 
creamish in colour. 

For assay of tyrosinase activity, colorimetric 
method of Horowitz et was followed using 
DL-dihydroxy phenylalanine as substrate. 
Increase in O.D. per mg. protein is given in 
Table I. Tyrosinase activity is high in the 
Mexican varieties as compared to that of Indian 
wheats studied. Subsequently, tyrosinase 
activity was determined in the various milling 
fractions so as to locate the enzyme. The study 
shows that major amount of the enzyme activity 
is' detectable in the bran. The other two 
fractions, viz., shorts and white flour show 
little or no activity (Table I). 

Taule I 

Tyrosinase activity (Change in O.D./mg. 
protein) in whole meal and various 
milling fractions of Mexican and 
Indian wheat varieties. DL-DOPA 
was used as a substrate^* 


Varieties 


Tyro'^inase activity 


Whole meal Bran 

Shorts White flour 

Lerma rojo .. 

0-10 

0-35 

0-02 

0-00 

Sonalika 

0-10 

0-40 

O-Ol 

0-02 

Sonora’ 64 

0-12 

0-36 

0-01 

0-01 

Pb. C 273 .. 

0*02 

0*12 

0-01 

0-02 

Pb. C281 .. 

0*03 

0-13 

0-00 

0-02 

Pb. C591 

0*02 

0*16 

0*01 

0-00 

From the 

above 

findings 

one can 

conclude 


that tyrosinase activity and subsequent forma¬ 
tion of melanin are responsible for the 
darkening of the whole wheat meal dough of 
Mexican varieties. 


The authors wish to thank Dr. II. K. Jain, 
Head of the Division of Genetics, for suggesting 
the problem and providing ti*e facilities. 

Division of Genetics, Y, Ar.iu)i., 

Indian Agri. Researcli Ins., D. (k Ueinerv. 
New Delhi-12, March 2, 1970. 
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A NEW SPECIES OF ChABOSPORIUM 
FROM THE SAND DUNES OF 
WESTERN RAJASTHAN, INDIA 
The rhizo.spherc microdora of ten clifl\‘rent 
plants which were found all (lu* y(*ar round on 
the sand dunes of Masuria, Jodhinir, was 
studied. The rhizosj)h('rc' finigal flora associ¬ 
ated with the plants was (leit'rmiiu'd at 
regular intervals of one month, "flu* fungi 
were isolated by the soil dilution and i)Iate 
count method," During llu'st' siudic‘s colonies 
of Cladosporvu.'tn were* isedated from tlu‘ rhi/.o- 
sphere region of Acacia niloUca (Linn.) Del. 
sub. sps. indica (Bcnth.) Brcnan. Tlie conidial 
morphology of the isolaU' was t'ornpartnl with 
all the known species of Cladosporhnn. "Fhe 
culture was sent to' C.M.l., K(‘w, wluu't' it was 
examined by Dr. Ellis, but it could not be 
assigned to any spocilic position. Dr. Ellis 
wrote “This Cladosporkun is (iuii(‘ m‘w to our 
herbarium and may wcdl be* an undescribed 
species". 

The present isolate shows a pronounced dif¬ 
ference from all other species of Clados'poriiun 
in its conidial morphology. TIu* conidia; of 
the present isolai.e are usually thre'c- to four- 
celled, rarely they are one'-lo two-celled. The 
size and shape of the conidia arc also quitci- 
different from all the known spc^eics of the 
genus (Saccardo,i> Dale,<* Waksman,i-^ Abbot,! 
Bisby et al.f Chaudhuri,"* Galloway,*'' Subra- 
manianio and Arya and Panwar'-i). The isolate 
is, therefore, being designated as Cladosporium , 
acacicB sp. nov. 
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C'HadosporliiVi acacia* sp. nov. 

Colonies Ijh’.ck-iJireen, i^rowlh Iliury ; hyphae 
hyaline or li^iil-brown, profusely branched, 
septate, J to 13// wide, chlamydospores fre¬ 
quently formed ; eonidiophores erect, light- 
brown, septate, 1(1 to 47 r- long; conidia 1-4- 
celled, pale-yellow to light-brown, ovoid to 
elliptical with eonstrictions at the point of 
septation, borne tenninally or laterally in 
chains; conidia oiu‘-celIed 11 X 4; conidia 
2-celled Ih X H/< ; conidia 3-eelled 17 x d/' ; 
conidia 4-celled 23 ' : 7/' (Figs. 1 and 2). 



Kiel. I, I'hnlonruTograph sh'iwiii'i conidia, >' aOO. 



FjKi. 2. ri>oUiniicM<graph sliowinp. ehluniydtispores^ 
X 300. 

Culture' de})o.sit('d in C.MJ., Ke'w. Culture- 
No. IlVIl 104172. C'oll('ct(‘d from rihizosj)here 
rc'gion of Acacia vilotica (Idan.) Dc'l. sub. sps. 
tvdica (Menth.) Bre'uan. C’oll. : K.S., J.M.L. 
No. 10. 

Cladosporiuai acackv sp. nov. 

Coloni«a' atro-virides, lloccosas hyphae 
hyalinae vc'l pallide brunnea) frequenter ramosai 
septatx% 3-13 m- crassa?, chlamydosporas crebras 
efCormaintes; conidiophorae erectse, pallide 
tarunneae, septate, 16-47 long^ ; conidia 


l-4-cellularia, pallide lutea vel pallide brunnea, 
ovoidea vei elliptica, ad septas constricta, ex 
apice vel latere conidiopholurum. orta, unicellu- 
laria 11 X 4,^, bicellularia 15 x 5 g, tricellularia 
17x6 /X, quadricellularia 23 X 7 /x. 

Cultural apud Institutum Mycologicurti 
■Rcspublicge kewensem deposita shb 

numero IMI 104172. 

The author wishes to thank Dr. Donald P. 
Rogers, Professor of Botany, University of 
Illinois, U.S.A., for Latin diagnosis. The help 
received from Dr. M. B. Ellis of Kew, 

Englaiid, is gratefully acknowledged. 

Department of Botany, K. S. Pan war. 

University of Jodhpur, 

Jodhpur, March 28, 1970. 
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CHROMOSOME NUMBER IN OAK 
FEEDING TASAR SILKWORM, 
ANTHERAEA ROYLEI MOORE 

The chromosome numbers of the sericigenous' 
rrn'mbers of the genus Anthercea have mostly 
been elucidated leaving behind a few indi¬ 
genous species. Antheroaa roylei Mr., the 
Indian Oak feeding tasar species, is one of 
them which produces brilliant silvery silk fibre 
of liner denier A recent work has revealed, 
that this species when crossed with its Chinese 
counterpart (A. pernyi G.M.) produced fertile 
hybrid (Jolly et al, 1969). The chromosome 
number of A. joernyi as worked out by 
=!=Kawaguchi (1933-34 a) is nz= 49. A study 
was, therefore, required to understand the 
chromosome number of A. roylei. 

The stock of An.thercea roylei is being 
maintained at Ramsu (Jammu) at an altitude 
of about 5,000 feet. Testes of male larvae, 8tli 
day after the fourth moult, were fixed in 1 : 3 
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acetic-alcohol. lor 4 hr. and llien pre.stn'ved in 
70% alcohol. Temporary yquaslu'.s \vorc‘ pre¬ 
pared in acelo-cariTiiiic with a Irac't' nl leiiii 
chloride after a temperature (reatment of 50" t\ 
for 60 minutes. Chromosome's were' counted at 
a magnification of .100 •, 16 X. 
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REVIEWS AND NOTICES OF BOOKS 


Catalysis Reviews (Vol. 3). Pditi'ii by Iloin.- 
Heinemann. (Marcel He'kke'r, Inc., IH). IVlaeli- 
son Avenue, New York), 1070. P|>. vii i 3KI. 
Price $17.50; SH 1 sh. i)d. 

Although research in reci'id, yt'ar.s has p.i-t'atly 
advanced, our knowledge of eatalysi.s, thr ulti¬ 
mate goal of predicting eedalylie behaviour has. 
not been reached. C(h,a///,sis fvc/v’em.s i:: dc.-aj’iu'd 
to stimulate new thought and appi'oaeho.-: tu 
this broad science. Coverage' einpha.si/.c:; thi- 
interdisciplinary aspects ot cataly.si.':. Conu- 
partmentalization i,s avoitU'd and ji.ht'nomona 
and observations at the i)i'riphc'ry a;: w<‘ll a.; 
the center of the hold are cadlieslly oxamiiU'd. 
Advances in technology as' well a ; tlu'ory, botli 
engineering and chemical aspc'cts of eatalyti<* 
reactions, reactor design, computc-r models, ana- 
lytical tools, and statistical {'valuai.ions, to 
name only a few s'ubjccts, are reviewed. Tht' 
phaipters are not limited only to homogeneous 


and het(‘rog.<‘UroU!; «’at;d> {‘. , !h< v ruuri lo as 

W(‘ll ;;oli{|~.st;d(‘ phy:.u’:. ,md ettHUu ll '. . rfrt tru- 
(’liciui.’dry, niotallurgy, o<ii j <r n»n, pup ou la/a”- 
iion, hioehonii.'dry. and .ubt-r n* !»i- win* h add 
to kii<twh'dg«‘ of (’ata!>ttr { 'o oniorn,. b'. ana- 
lug.y or di'dueticm, 

'Hh' lit!<*.*: of the fluipUa,’. r«si!aui*d in 
V'^ohinu' 3 are: islrt'f rtM-bt-oural !\b*lbtni>, for 
liiVisdig.ating; Catalysis by .S*'inir«mdi{r!ur' , Isy 
d’, l'’reun<i and W, P (bsof. t MfUin In.'pro¬ 
port ionat ion, by C C. paid«-y ; Ucs.f and .Mass 
Dilfusional Inlrusimr in C.tlalvtn- lirartor 
ih'havioiir, by Jainrs. J Caibfsrx ; 11u- Che¬ 

mical Adsorption tif Sidfur on Melalr. • ‘Hirrmo- 
dyimmies and Stnadure. by J Bruaisi ; Fixation 
of MoU'eular Nitrog.en. by K, Kuclsynka : Olc- 
lin Polymerisation on vSuppurted (.liromium 
OKi(U‘ C’ntaly.sts, iiy Mfn*d Clnrk ; Catalytic 
Ilyclrogenolysis ()vc*r SupjH tried IXfetals, by 
J, H. Sinfell ; Chemical Relaxation of Surface 
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ioih's by (I, Parravano ; and Ulnnliiifalion 
of h'ato Model.*, for St>lid Calalyzod Gasoous 
I\(‘a(*tion:;, by Ibaji Mo/aki and John IlaiJiK'l. 

'flu.-, book. i>ubli::h(‘<l from the joimial edi¬ 
tion to make available a durable, hard-bound, 
fully intli‘x<*ti publieation, provide.'; a broad 
('ov<Tap,t‘ of the tield. C’heniists, .solid-slatc‘ 
P'hy.'dc'i::!;;. inetallur|',i:;t;;, ('nuintH'r.s, other 
aejeutiat;; in the ehemiral i)roeess' industry, and 
profe: ::or.*; of t'ht‘nu:dry ami ndatcxl iUdds will 
l>enerd from the material i)rt‘st*nted. C. V. It 


Spectral Analysis {Mi'Dunh and TcchiiUinn^). 
Kdited by Jaau':; A. Hlaekburn. (Marcid 
I>t‘Ukt‘r, Im*.. i)a, IMatiison Avenue, New 
York), Id70. Pp. si i 2H9. Price $ IhA.S; 
V 10 U\ :di 


Sipmiu'ant advanre.. in eom])utt‘r t(‘(‘hnoloj;\ 
dtirjne. the pa* t few year;: have matl(‘ I'xhaus- 
tive analy.’o: m; ny form;; of data routimdy 

p.o;.:d)l«*. In partie\d;ir. dip.dal ('omputinit tech- 
nupies are now bt*in)’ {\irned it) tin* problems 
a; r.oi'utied with aualy/inp, discrt't^'ly samjded 
record*, or ;p<*('tra. Wid(*;;pr<'a<l itit<‘rt‘st iit 
tfie:,e method*; has imliealed Uu‘ net*d for a 
brt»ad rampbim of curnuit aedivity in tin* litdd 
of spectrum analy;:is. 

Topic*; ei>vered m thi:: hook ineUul<‘ : (km- 
cept* fi'om Information 'Theory. Dip.ital Filter- 
mi-a Spi'ctrum l >eeoiu}H!^:ition, Sllalistical 
Wenddim: Tum*tnnrs Sir.nal to Noir.t' F.nhama*- 
ment, the fbmpb'X Metlaul. and the of 

Ceitam cboieiaino'd Funetnuis. AppUcation;; in 
Hsolnp.y, Neutron At'tivation Analysis, Mas;: 
Spri-trtiiueti V and (btinma Spis’trum Analy.sis 
are lie.em * ed. 


'The balance b*tw»'en mathematical method 
:tnd pr<sd« ni .*ro4d«'d dlustrat ions' ha.*: b(‘en 
''idein.da'uallv v .iU‘*d diroinlbout tiu' bo<J\. 
*rb«* lie* t t‘*nr t hapt<4"J tdiieulate s.ome of the 
majifi math* im tnsd teebnapas', while tlu‘ eon *• 
cludmi! chapter dlirtrate many of t.be.s»‘ eon- 
cep!'. IhrMiiith ’,|H*cibt‘ appliisitions. 


’fhi-. benk IS, no! ama d at ;m andienct‘ which 
mipjit be i’aleia.nsoti b> di'cipUm* (phy;:ici::l. 
clannst, otc i, raila r. it c. tljreclrd ,'it s(M<‘nli.st.* 
faceil \vd!i !i;e prebbsu of rrdnemp. ami int(*r- 
pretini' *.perfral data J lie matt*rial in this 
volume IS relevant to • uch tliver::<* tlelds as . 
acoinlics, Fourni* - pect.roscopy, power ,’;pt‘cliurn 
aniilysi.s. tehmietry and communications'. nuch‘ar 
physics, luimweaves, neutron activation *ni4dy- 
and chromatography. C, V. H. 


Amiiial Review of Pharmacology (Vol. 10). 

Fdit:ed by H. W. Elliott. (Annual Rcvicw.s, 

Inc., 4139, El Camino Way, Palo Alto, Cali¬ 
fornia 94306, U.S.A.), 1970. Pp. vii 505. Price 

U.S.A. ,$ 8.50 ; other countries : .$ 9.00. 

Volume 10 of this well-known series. Annual 
Ilovicw of Pharniacolo()in contains the follow¬ 
ing ohapfers : Pharmacology and Medicine, by 
Hiroshi Kumngai ; Receptor Mechanisms, by 
A. S. V. Bui'gun ; Cyclic AMP and Drug Action, 
by Bruce McL. Breckenrid.ge ; Specific Irrcvcr- 
fdble Enzyme Inhibitors, by B. R. Baker ; 
K(4ationshii)s Between Slercostructurc and 
Pharmacolo.gical Activilie;-:, by Philip S. Porlo- 
.glKS'rie ; The Metabolic Alteration of Drugs, by 
Eric C. Schreiber ; Species Diltcrences in Drug 
Metabolism, by Hopard B. Hucker ; Antibiotic 
Int(U'actit>n with Model Membranes, by Stephen 
C. Kiusky ; Pharmacology of Viruses, by Barry 
Goz. and William H. Prusoff ; Non-stcroid Anti- 
Inllammatory Agents, by Murray Weiner and 
Sam J. Piliero; Inhibitors of Adrenal Steroid 
Bio.synthe.s'is, by T. Eugene Temple and Grant 
W. Biddle ; Endocrine Hormones, by Patrick 
A. Diassi and Zola P. Horovitz ; Antifertility 
Agents, by C. W. Emmons ; Developmental 

Pharmacology, by Bernard L. Mirkin ; Regu¬ 
lation of Norepinephrine Biosynthesis, by Nor¬ 
man Weiner ; Cardiac Pharmacology, by Raifacl 
M(‘n(l(‘z. and Emilo Kabela ; Psychopiharma- 
(‘olo/‘.y, by Harold E. Himwich and H'ilmai S. 
AlptMv; ; Ckdlular Asiiccts of Invertebrate 
Neuropharmacology, liy D. A. Sakharov ; Per- 
;;i;:teni Ik'Slicidt's, by J. Robinson ; Toxicity of 
()/.ont\ Oxygem, and Radiation, by Daniel B. 
Mmv/.el ; Aerospace Problems in Pharmacolof 
and 'Toxicology, by Kimneth C. Back and Av 
tliony A. Thomas'; Challenges in Drug Evalua- 
(idu ill Man, liy Bouis Basagna ; L-Asparagi- 
iiase ami B-A.sparaidm' Aletabolism, by D. A. 
Codimy and R. E. Handschumacher ; and Review 
of I\(‘vi('w;:, by (fiaumay 1). Bt'akts C. V. R. 


Vinyl Polymerization (Vol. 1, Part II). Edited 
by G. E. Ham. (Marcel Dekkcr, Inc., 95, 
Madison Aveniu', New York), 1960. Pp. xii+ 
.IK), Pri(‘e $ 22..50 or .T. 10 14.s/i. 

I)(‘Sj)iti‘ tlu‘ numbea- of books being published 
in the )lolynu'r held, one of the vital needs is 
a ,s('ri(\s of volumes devoted to the area of 
kinetic.s and mechanisms of polymerization. 

'This is the first volume in this area of a 
tliree-volumo treatise intended to encompass 
the wide held of polymerization. In two parts, 
it treats polymerization of vinyl compounds, 
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acetic-alcohol for 4 hr, and then presta'ved in 
70% alcohol. Temporary i^quashes wore pi\‘- 
pared in aceto-carmine with a trac‘o ot i’errii' 
chloride ai’lor a temperature (reatment of 50" C. 
for 60 minutes. Chroniosomtes wen' counted at 
a ma^Jjnihcation of 100 - 16 X, 



nr,. I 


polar \-icw tif itKatfUe molaphasea (Kiji. 1) 
has shown liO distinct bivak'nts, oval in s,hapc‘. 
with lilllo \'arintion in their siy.t'. (.'hri>mo.sonu\s 
;.»*(• not us.ually eqiiidistant. 'Tlu* res.uKs have 
iieeii veriCied in numerous suhs.eiiuent taa'para- 
t ion.s. 

4’he .study has re\-e; led u MU i‘hrohio;;enie.‘i 
in A. n>j/lri IVIr. 'The .terihty of the hybrids 
hctw’een .4//duTfi’a /suain? ic 40) and 
iKtindniai ChIM. (n Ml, f\;.wae.uclu. !‘JM*M M4 0. 
Kawisquchi. lOMM M4f’) a st the Iertilit\' in Uie 
cros: e.s between .4. roi/L'i ui MU; timiiny. of 
tile pnsM'til authors) and \.i‘rnin i Jells' et a/.. 

liavt* opeiu'd a pa: say,e tor tue eyto- 
y.ent't.ieists to think about the chrunui: cime conu 
pal ibility. 

(\‘ntral 'Fa.'iar* Ib'seareh 1%. S. Joi.i.v, 

Station, S. K. Sun. 

IbaiK'lii. Mttrefi :M. 1070. S. S, SiNn.-\, 

All tiu‘ lefcicnCf's (*f K,i\vui;ucln huve been tpiotctl 
l»y Mukiiio (1956). 

1. h)lly, M. S., Nauisituh.uiiia, M. N , Sinlst, S. S. 

an.I S'*n, S. K,, /cui. ifet ^ 1U69, 

1(1), .ir.. 

2. Makino, S., A /u'ea ..’ c.' ( A'uffihr in 

Ilokuryulam, Tokyo, lOafl. p. 110. 
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Catalysis Reviews (Vol. ,’0. l^kliti'd by I loin/. 
Heinc'inann. (Mart'el Di'kki'r, Ine.. 05, IVladi- 
son Av('niU', New Yoi*k), 107(1. Pp. vii 1 MKl. 
Price $ 17.50 ; .C 8 7 sfi. 0 d. 

Although rescsirch in ri'CHOii years ha.*; j'.reatly 
advanced, our knowk'dye of ratal.vs is, the ulli- 
mat(' .qoal of j)r('(lict.in!.^ catalytic biJiaviour bar. 
not been rt'acln'd, (Uitdhjsh: /vcvn’c/u.s- is di‘siy;n(*d 
to stimulate' nc'w llmuyht and a|)p»'oacin*.s lo 
this broad scit'nt'c', C.overa.ye ('iniihasi/.e:’. tin* 
interdiscijilinary aspects of cinlal.vsis, Coni- 
partmi'ntalization i,s avoidc'd and phenomena 
and obv'''ervations at the i)('riphery a:; vva'Il as 
the cenlei- of tlu* held arc' critically c'xaminc'd. 
Advances in tc'chnoIo/ 4 y as' well as thc'ory, Iiotli 
engineering' and chemical astic'cts of catalytic 
reactions, reactor de.si.gn, conipuk'r modeds, ana¬ 
lytical tools, and statistical, c'valuatjons, to 
Dpime only a ;Cew subjects, are reviewed. The' 
phaipters are not limited only to homogeneous 


and hetc'rojM'Ui'ous catalvM:; ; (hey coiu’ern as 
well ::oli(Usl;di* physic.-; and t'benuatry. eh'eli’o- 
chc'inistry, meiall'nry.y, corrij.’ion, polymerisa¬ 
tion, IiiocluMni.sIry. and other tiehl;; u lueli add 
U> knowli'di‘(‘ of c'atalytie phenoiofna by ana¬ 
logy t»r (Ic'dnclion. 

'The lit It'S of fb(' c-haptfi';; I'untained in 
VolmiH' M arc' ; Mle(‘i.roe!ienn(*al Meihod:; for 
InVC'Sti;'.atin;*; (’atalysis by Semic'ondueltjr;:, by 
'P. k’rc'Und and VV. P (lomes ; (ik'hn Pirjjro- 

portionaiion, by (h (M Pailey : Ue.d and Mass 
DilVn.'Jonal I ntru.‘:ion:; in Catalytie U’eactor 
Pt'havinnr, by Jame;: J. Cariierrs ; 'I'la* (‘lu'- 
mical Adsorpiiun of Sulfur on iV'b'lal;: : Thei'mo- 
dynamies a,nd Struc’turc', by J. Pi-nard ; Fixation 
of Molecular Nitrop.en, by K. Kuchynka ; Okv 
(in Polymerization on Suiiported (Niromium 
Oxide Ontalysts, by Alfred Clnrk ; Cnialytic 
Kydrogenolysi.s Ovc'r Suppoi'ted Metals, by 
J, IT. Sinfclt; Chemical R(daxation of Surface 
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N'n, IS 

N, 

. tt;>, t» 1’.iI rav ulu> ; ami hit-iitUu'atit»ii 
f>! lia’f {ni Snlal C'at i (ta:.<*nu‘; 

f{r.n'!it*ua !^•^;! Aif/ala and Ji'hn ilapiud. 

'['Ill- f t't.l, pas’li-iiru Irani lln^ journal iali- 
fion I" makf .a a diii'abh*, hard-boinul. 

luHy iud<'\« li puldiratuai, I'n'ovidr;- a broad 
f(i\ i r;a'«' ‘*1 '1^*' io-ld. i*ln*nn:.1a. aijlid-r.tato 

i•hy.Mar t-., na t.iUnii'.i-1-., fnran<Mn*s, t>tln*r 
rca nfi.'b Ui tia rhciinral iindustry, and 
pinfr- »•! • t<! tda'iiu'?r*. and rrlattni fudtls will 

b. m4;! fi'tsa fla* ui.d<-i '.al prt'soidod. C'. V. 


Sprrtr.d An.dyrds t .Ibf/a tds and 'I'rrfni , 

Idldt'd b'. d.na'v A iUarkburn_ tManad 
lirkla'i, In*', da. M atiismi AvaaiUts Now 

Vc.rkp IdVn, IV XI • kliik $ likYd : 

^ In in ■;!. 

jki-na!a'an! a*i\ai;ii in rmniMdrr tiH’hnoloy.v 
liuruii: tbo I’.t t h -.'. year- liaxa* inado t^xhaus-- 
ti\a anal>:i of lu, nv t’orins id' data I'outimdy 
j ir'ibk- In paitnMdar, din.dal ^ainiputinM. Icrh- 

napn s air nt \», brjui' turiird to th<‘ iirobbau'; 
a-sMratbd with analy/mn. dnrrrttdy saiuplrtl 
jia-uuk. ri 'infira Widtspissal intrrrst in 
thr.’.r jiii-lhod'. Iiaa indiratrd thr n<M*tl for a 
brttad •afnplifijt: of rnrrout activity in thr ti(‘Id 

of «|trrtrnin a.na!yMs 

‘I’opjr- isaa rofi m this botik inrludr : (’oil- 
I'rjd* fjtuu Inforniafi‘in Throry. Dty.dal Kilirr- 
uuk I Vrroinptvation. St.atistiisd 

Wrnihtiiir iMiia htui . Sufiial to Nojsr Isnhanrr- 
ntrnk kfa- k»unplrx Mrthod. and Uir lts.<‘ <»f 
(‘c-itaai < baa-i alno'd k'unrtions Apphrati(»ns hi 
IkU'loy.y, X* utron At't.ivation Analysis. iMass 
Sprrii'ianrti \ and ( Jaimua SjHsdruni Analyses 
ai'f' di’.«-ir'« d 

'riir ksiialMS- Infutrll U! a f llr Uiat ust I Iiirllinil 
and |n>»hkin oia-ntoii dlustrahoiis has. lir<-n 
nifri naf tonaih. \ ai a d dusan.lhoul ihr hook. 

liir.t tom rhaptfis «'lu<atiatr .stum* oi thr 
Juajoi lualhmu.diral trrhniqnrs. whih* tin* ron- 
r|Uthni/ rliaptrf dlirtratr juauy <»{ t.hrsr mum 
rrpt', thrtands ’jM-oilir appliraiion* , 

d'liis hoof, I.s not anurd at an audiriua- wlnrh 
nukht hr ratoioua/rd by drrjphnt* (physiri.st. 
rhriHist. r!r I, raUiri. it I'. thiS'cttal at sri<*nti.st;: 
farm! wdU tlir pia-hlrm of r.siuriny, aiul intrr-> 
|irrtin|.’ !:prt'tra! ttata ’Thr malrrial in thi**- 
vohuur i.s rrirvant to snnh divtU'su* lUdds as: 
amtustirs, Foui’irr : pt*rt,rosrok»y, pow<‘r .'‘.porlruni 
analysis, trlrnndry and roninununitions', nurlt*ar 
physics, inirrnwavrs. neutron urtivaiion analy¬ 
sis* and chromatography. C, V, R. 


Aiuui.il Review of Pharmacology (Vol. 10). 
Kdilrd hy R. VV. KHiolk (Annual Review.s, 
hus, ‘ll.'^lk K1 Ckiniino Way, Palo Alto, Cali- 
rornia 04:i0(>, U.S.A.), 1970. Pp, vii + 505. Price 
U.S.A. $ 8.50 ; olht'i- rouniries ; $ 9.00. 

Volunu* 10 of tins wrll-known .scries, Annual 
Karirw of Pharviacolocjy^ cantains the .follow¬ 
ing, ehapU*rs : Pharmacology aind Medicine, by 
Hiroshi Kumagai ; H.eceid.or Mechanisms, by 
A. S. V. Hurgi'ii ; Cyclic AMP and Drug Action, 
hy Hrucr IVIcI/, Hrt'cktau'idge ; Specific Irrcvor- 
oihlr Knzyine Iuhil)i(,oir, hy B. R. Baker ; 
fhdationships Betwocm Stereo,structure and 
lOiannacoloidral Activities, by Philip S. Porto- 
)‘lns.U‘ ; 1’he Mcdaliolic Alteration of Drugs, by 
Krir ('. Sch!‘(‘ihc‘r ; Species Ditlerences in Drug 
IVh'taholisni, hy Hopard B. Mucker ; Antibiotic 
Inlcrartion witih Moded Membranes, by Stephen 
(’. Kinsky ; IMiarmacology of Viruses, by Barry 
(Ur/, and William IT. PrusofT ; Non-steroid Anti- 
Inflammatory Agtmls, by Murray Weiner and 
Sam .1. Idliero; Tnhihifors of Adrenal Steroid 
Hi(u:ynilus‘.'i.s, by T. Rugf'ne Temple and Grant 
W. I4iddh‘; Rndocrinc Hormone-s, by Patrick 
A. Dias.si and Zola Ik llorovitz ; Antifertility 
Agtads. hy (k W. Rmmens ; Developmental 
Pharmacology* l)y Bernard L. Mirkin ; Regu¬ 
lation of Nori9)in(d>hrine Biosynthesis, by Nor¬ 
man W<diU‘r ; Cardiac Pharmacology, by Ral'acl 
IVhuulr/. and Rmilo Kal)(da ; Psychopiharma- 
rolog.y, hy Harold R. Himwich and Hilmai S. 
Alprr.; : (’(‘llidar Asp('(d.s of Invertebrate 
N<-uroj)harmarolog,y, hy D. A. Sakharov; Per- 
r i.utenl Ptu'diridi'S, hy ,1. llol)ins()n ; Toxicity of 
()/.oiU‘, Oxygen, and Radiation, by Daniel B. 
Men/(‘l ; Aia'oMi’iaee Problems in Pharmacology 
and d'oxirolog.y, liy Kcauudh C. Back and An¬ 
thony A. 'riioma.k; (diallengt's in Drug Evalua- 
ti«in in Man, hy Bouis Basagna ; L-Asparagi- 
na.’ic* and B-A.sparagin(‘ M(d.al)c>lism, by D. A. 
(’oon«*y and IB K. llandsrluimacher ; and Review 
of Rrvii'w::. hy Cliamua'y I). Beaktx C. V. R. 


Vinyl Polymerization (Vol. 1, Part II). Edited 
l)y O. !'k Ham. (Marcad Dekker, Inc., 95, 
Maili.son AviaiiK', NV'W York), 1969. Pp. xii+ 
4 Hi. Price $2:kr)0 or .f. 10 14 .s/i. 

I)<*;:pite Hie numiKa- of hooks being published 
in tlu‘ polymm- htdd, one of the vital needs is 
a .'uadt'.s of volume's devoted to the area* of 
kintd.ics and meedianisms of polymerization. 

'fliis is the first volume in this area of a 
three-volume trt'uiisc intended to encompass 
t.hc wide field of polymerization. In two parts, 
it treats polymerization of vinyl compounds, 
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acetic-alcohu! for 4 hr. and llieii preserved in 
70'}?. alcohol. Temporary squaslies wore pre¬ 
pared in actdo-carmine with a tracH' of hn-nc 
chloride after a temperature treatment of 50'’ C’. 
for 60 minutes. Chromosome's wc're counted at 
a maj^nitication of 100 • 16 X. 


Polar \-u \\ ot Mu iiilie molnphases (Fi|;. 1) 

iias : hewn MU diiUinet bivalerit.s. oval m 
with little van.atii II in their size. Chrtmio.sornt'.s 
ore not u.suall\ etjindistant. ‘I'lu* reMilt:, have 
been veritii'd tn numfreur rulrt'tpteiit {irt'para- 
t ions. 





III ■■ 


Fk;. i 


'Pile stiuiy ha.s reW. I d It Ml) ehrtiiuo.'.eiiuv: 
in roulri IVIr. 'Plu tnahty of (lie hybrids 
betwetn Antiii'vtva f^rnni: it; 40 ) and 
IKtnutnui! thlVl. (// Ml, I\;.\s ainirhi. liKVA 'Mb. 
Kawr.i'.uclii. lOMM IM (M a al tlu* bs tility in the 
i-ros.-es bcdwi'eii .1 riniU'i Kii Ml) : Idahny. of 
tile preu'iil auth<»rs) and j.i-nnii iJnny ef a/., 
1060 ) have opened a pa:: a:'.e ior !-,(< evto- 
!«i'ii(‘tjei;:t.s to tiiink abt.ut tin- ehioino. >‘me couu 
pat ibility. 

(\*i\tral d’a.'iar Peseaiadi M. S doij.v. 

Station. S- X. Sun. 

Itanehi, March M, lOVu. S, S Si.Mtv. 


.Ml the rcf<*n-iicrs of K.i\v4y;urln hern quoted 

hy Makino (It)r>()). 

1. jeUy, M. S., NuniHituliamia, M. N , Sinha, .S. S. 

and S<u, S. K., /sod ./• .vn //rfvsns'i, IU60, 

1(1), 4M. 

2. Makino, S., A AV./r..- Cvo-.*.s.m,ysv Xatfshr itf 

A/i:/fuu'.\\ Ilukinyukan, Tokyo* lUdrl. p, IIU. 


REVIEWS AND NOTICES OF BOOKS 


Catalysi.s Reviews (Vol, M). Fdited by llein/. 
Heinc'mann. (IVIarctd Dekkt'r, Inc., <)!), iVladi- 
son Avenue, Ni’w York), 15)70. Pp. vii 1 MHl, 
Price $ 17.50 ; .f 8 7 .s//. 0 d. 

Although resc'arch in recent yisirs hai- ''.really 
advanced, our knowli‘d.he of catalysi.s, t.he niti- 
mate .I'oal of pi'edictiip*; catalytic lu'hav'ionr has 
not been reached. Cafa/?/.s/s llenicici: i:: de::i;*,ne(l 
to stimulate lU'W Ihou.j'ht and apprnaelu'.s tu 
this broad scieiua*. (diverabe <'mphasi/.i';: the 
interdisciplina:ry aspetd.s of eataly.'ds. Coin- 
partmontali/.ation i.s avoided and p.hi'nomena 
and observalions at. tile jieriphei’v as wadi a.s 
the center of the field are critically examined. 
Advances in technology as' well a : theory, l)(ith 
enginecrin.i;' and chemical aspt'cls of catalytic 
reactions, reactor dcsi.i^n, computer models, ana¬ 
lytical tools, and st ati.'^tical evaluations, to 
name only a few s'ubjects, are reviewed. The 
phaipters are not limited only to homogeneous 


and helenii's'iieou;: ealalyM:: ; thry‘ enncrrn as 
well ;;olid-.'d;de phy.sir;; and cljemi'fly, electro¬ 
chemistry, melalliirp.y, «uirre’mn. judy nu ri.'a- 
lion. hiorhemi;;lry, and (dhrr re id:: uhieh add 
l(^ luiowled.i'.e of isitalytir piHSiomt-na by ana- 
lop,y or deduction, 

'P.h(‘ titles of tlh- chapter;; e< uit .liiu-d in 
Volume .M are: Fleet,roelietuieal yiofhod;; for 

Investip.atinp. Ca(:dy:a:; by Sriuitsinttuetor: , by 
Freund .and VV. P (lonc'S; ( ihs’ui 1 )r pro- 
port ionat ion, by (I, i\ Pailey ; ileal ;iii«{ Ma.s;: 
Ditrusional Intruston:. in ('atalytu* fusictor 
ih'liavionr, by James. J. Carberry ; 'I’he ('he- 
mieal Ads<irption of Sulfur on IVlet.als : 'Phenno- 
(iynamics and Structure, by J, Houard ; k'ixation 
of Molecular Nitrop.i'n, by Iv. Kuchynka ; Ole- 
(in Polym(‘ri7;a1 ion on Supportiai Chromium 
Oxide C’ntalysis, i>y Alfred Clnrk ; Cnlalytic 
Ilydrogenolysis Ovta* Sui'ijiorted Metals, by 
J, IT. Sinfclt. ; Chemical .Ri'laxation of Surface 
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.Vo. IK 

S, j-: i"'-" 

. j *\ I’..I r.ix utio ; auil hlruiuloatum 

liuu- Minis 1 !i>v SuUii Cataly/ial (Jast'nia; 
aai-. i**' Mi'/alu atul .h'hn Happrl. 

‘I'hi- j uhh'hi'd t'mnn thr Journal cdi- 

‘ iisa'a* . i \ . i {1 a i I i « a iluiaililt*, luil il — lHHincl, 
lull) pubhratii'n. pruvidr:; a broad 

in-lsl nuutiirl::. ::oli<l-.‘:tat t* 
|•by^aa■..t’■. rartalhui'.- f'-. <'nr,iiUH*rs. otluu* 
vtat Utsa*' ui !h»' I'hmav'ai iiulur.try, atul 

|,n,lr'-ia - S'! aiirtar tr^ auti ndatail ludd:; will 
Iti'tif'I.t lls'la tn*' fuat«aial j>ri*r,t‘nbnl. ^ , V. H. 


Spia tral Ana!y%i-> i ;\i.aMa»fl;; ami TrcUniiiuaa). 

b;. .baia:, A lUarkbuviy (Marool 
prUkri. bit’,. *da, M.uiiM»n Avrinir, N«‘\\ 

Vt-rl^, M ldV<f 1’|‘ ^ -lid. i^ru‘t‘ $ I’a.Vn ; 

» in Ib.’d. 

JnuuiUa'itn* a«i\an»'« . ui romputrr tt't'hiu>loy.\ 
nuuni: ba- I'.s-f b ‘A >»-ar’: bavu inadu <‘xhau::.* 
tivr anal.v r tU lu. liv ftTiii:; of <lata rotdinoly 
jir-shlf tii I <ai t iriilar, diy.dal roujputiP!'. torh- 
Mupua aiv iua.n brinu tunifd to th»’ problouu' 
a*:.s*riaPti with analy/inp <hr4’rs‘trly ;;ainplod 
yrvtiiiV ‘4 • P«-r!ra. \Vtd<*r-|>r<*ad mtoi'cat in 
iiadluHi', bav ludirattul t.ht* nood for a 
-...inplinj', '>f .'un-i-nt artivit.v in 111 .- n.-l.l 
«.f ‘pridruin ;m;dy-a*'- 

Tupir'; rt.\a-rrd tn thlr: h(Hik includi': <’on- 

ffpt' fjout Infonuation Theory. Dutital lMU<*r-. 

S|a r!i tun l>ri’onipn*.jbon. Shitlatical 
Wi'uddiuy. I’unrtitiU'. Sirjial to Noim* IsuhaiKu*- 
iianb !ia- Snuph \ Mrllmd. aiul thr M.-n* of 
c *,- 11,011 (b-nriali.oM tMmctiuU:: ApphcationN hi 
Xiulnni Art.ivatlon Analy.’-r*:. Ma::;. 
S|ir'c"trr.!nfi! V an«i t ianuna Sjirctnuu AnalyMa 
ar,* fir.«'U'-‘«-d 

bal.uaa ni.dhoiuataad itudhiid 

..n.i i.ioi'l.iu ..ii.utra illu-tn.lK.tr has h.-.-ii 
vaiK.I rhr<.ii..!U..til lh<- Imk.I-.. 
■flu- Ills! h.'” fhaith-r' .Uu-utali' >>l Ihi- 

ii.a|..i inalh. in. !n-al vvhU.- 111.' <'‘>11 • 

fluilili!; .-haiil.f illu-tial<- luali.v of l.h.'Si- I’on- 
I'l-pl-, Ihr.a^hi •ii.-rUt.' applii'alioiis, 

■rhi- l.o.'U ).s ho' aiin.il al all auiiii-ni'.' whu'li 
iHH-.hl iM- •■al.-.a.n.-o.l l>.v .hM'iphn,- (ph.v.su-i::t, 
.•iKinr.i. ot.- I, la'h.r, i' i'- .lir.-r'.'.l at s.-i.-iitisis 
far.-.l wiih Ih.- pr. l.l.-tn <.( rclucinc, aiul mU-r- 
invlinp sportral .la'a Tlu- H.ahTial in Uus 
vitUunr t.’. r.'h’Vant to : u.'h .Uvi-i.-< la 
af<>u;:tii-s, FountT ip.'i'txosi'op.v, povviT ap.'cn’Ui.i^ 
anal.vsis. toU-in.-try atul (-omintiiiifulions', nufl.-ar 
ph.v.sics, inuTowuv.ss, nt-ulron uHivulUm annlv- 
pis. and chromatoKraphy. C, v, K. 


Annual Review of Pharmacology (Vol. 10). 
Rdiled by II. W. Elliott. (Annual Reviews, 
Inc., 4i:-l0, Kl Camino Way, Palo Alto, Cali¬ 
fornia 94:i()(), U.S.A.), 1970. Pp. vii + 505. Price 
U.S.A. $8.50; othc'r countries; $9.00. 

Volume 10 of this well-known series, Annual 
Havh‘w of P}ia,naacolo()H, contains the follow¬ 
ing, ehapit'i's; PharmacoloiL^y and Medicine, by 
Hiroshi Kumagai ; R,ee.epior Mechanisms, by 
A. S. V. lUirgen ; Cyclic AMP and Drug Action, 
by Bruce McL. Hrt'ckt'uridgt' ; Specihe Irrcvcr- 
f;ibU‘ En/.yine Inhibitors, by B, R, Baker ; 
Uelatiun.ship.s Between Stcreostructurc and 
Pluinnacolo.tdcal Activities, by Philip S. Porto- 
** h’he Mthabolic Alteration o.f Drugs, by 
Erie (’. Selirtdber ; Specie's Dill’erenccs in Drug 
Me'taboli.sm, by Hoparcl B. Hucker ; Antibiotic 
Iulm'ai'lion with MocU'l IVlembranes, by Stephen 
('. Kin.sky ; Pharmacology of Viruses, by Barry 
(Joe. and William H. PrusotT ; Non-steroid Anti- 
Intlainmatory Agi'nts, by Murray Weiner and 
Sam ,1. Piliero; Inhibitlors of Adrenal Steroid 
Hie.synthe,’is, by T. Eugc'ne Temple and Grant 
W. laddie; Endocrine' Hormones, by Patrick 
A. Diassi and Zola P. Horovitz ; Antifertility 
Ag.ents, by C. W. Emmens ; Developmental 

Pharmacology, by Bernard L. Mirkin ; Regu¬ 
lation of Norc‘pine])hrine Biosynthesis, by Nor¬ 
man W(MiU‘r ; Cku'diac Pharmacology, by Raifael 
Meiule/. and Eirdlo Kabcda ; Psychopharma- 
eoloi'.y. by Harold E. Himwich and Hilmai S. 
AlpeiV. ; ' (h'llular Aspects of Invertebrate 
NeurophanuacoIog,y, l)y D. A. Sakharov; Per- 
.-.istimt Per.Ucidi's, by .1. Robinson ; Toxicity of 
O/.one, Oxygvn, and Radiation, by Daniel B. 
Meir/.t'l ; Aeros]xuH' Problems in Pharmacology 
and 'Poxieology, by Ki'imeth C. Back and An¬ 
thony A. Thoma.'/; (Iialk'nges in Drug Evalua¬ 
tion in Man, by Holds Hasagna ; Ti-Asparagi- 
,,a;;o and H-AJ 4 >m*agin(' TVIeiaboli.sm, by D. A. 
(•o(»iu*y and lb E. Handschumacher ; and Review 
of Rrvi(‘w::, by Chaimct'y O. lASike. C. V. R. 


Vinyl Polymerization (Vol. 1, Part II). Edited 
by (1. E. Ham. (Marct'l Dekker, Inc., 95, 
Madi.son Avemu', New York), 1969. Pp. xii H- 
•IP). Prici' $28.50 or 3' 1() 14.sli. 
i)<‘:;pit<‘ tlu' mimlx'r of books being published 
in the polymer (U'ld, onc' of the vital needs is 
a r.tu'ies of volume's devoted to the area of 
kine'lics and mechanisms of polymerization. 

'Plus is tlU' first volume in this area of a 
thrc'i'-volumc treatise intended to encompass 
the wide held of polymerization. In two parts, 
it treats polymerization of vinyl componnas, 
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Volume' 2 tk'aLs with ring-oponiaiui reartious, 
and Volume 2 with coiiden.salion reactions. 

The chapters contained in this volume under 
review aire : 1. The Mechanism of Emulsion 

Polymerization, by John W. Vanderhotr ; 
2. Elucidation of Emulsion Polymerization 
Mechanism Based upon Copolymer Studit's, l)y 
W. Frank Fowler, Jr, ; 3. Mechanism of the 
Emulsion Polymerization of Ethylene, l)y Ilari'y 
K. Stryker, Gerald J. Mantell, and Arthur E. 
Helin; 4. The Mechanism of St('r(‘ospi'cilic 

Polymerization of Propylene', by Wayme “E* 
Smith; h. Anionic Polynu'rization, by Maurice 
Morion ; 6. Mechanisms of Cationic Polymeri¬ 
zation, by Z. Zlamal ; and 7. Ihvdiaiion-Indiua'd 
Polymerization, by Yoneho Tabata. 

Both the industrial and academir })olymer 
scientist will find thc'se hooks very u.s-t'ful. 

c. V. n. 


Aspects of Allergy and Applied Immunology 
(Vol. ID. Editors: R. Viswanathan, h\ K. 
Sanyal, G. Bazaz Malik, S, Arora and Ih D. 
Miglani. (Published by Now Heights, M/l()2h 
Darya Gan,i, New Dolhi-6), Pp. 19(). Pru‘(' 
Rs. 30. 

The volume under review contains tin* 
proceedings of the Second Convention of ihc 
Indian College of Allergy and Applied Inimuno- 
logy, held in the V. Patel Chest Institute, Delhi 
University, on 21 aind 22 Decembt'r UKJB. It 
includes the full text of 25 i)ai>ers prc\seuU'fl 
at the Convention b.y nearly 40 workc'rs in thi:: 
field of research and discussions whi('h followc'd 
each paper. It also contains the Prc'Sidential 
Address by .Prof. R. K. Sanyal, tlu' I.C.A.I. 
Oration by Prof. R. Viswanathan, and a six'ciai 
lecture by Dr. S. C. Lahiri. 

The contents represent the curn'nt stat(‘ of 
research on allei'gy, applied immunolo/^y and 
related problems in India. A. S. G. 


Fungi of South India. By G. Rang;\swami, 
V. S. Ses'hadri and K. A. Luc.v Channamma, 
(The University of Agricultural Seic'tuH's, 
Hebbal, Bangalor('-.24), 1970. Pp. xv 1 193. 
This index on the fungal flora of South 
India is the outcome of studies uiuiertakc']! by 
the authors under PL 480 Granl sclieuu' tlircHigh 
the US Department of Agriculture', Ear EaiStern 
Regional Research OOice. In the pres<*nt 
hand-book the authors have attempted to bring 
together all fungi recorded from South India 
upto the end of 1968. For the purpose the 


prc.' rni Slat(‘;: <if Andhra, IMadra: , .\l > Ndi'r, 

Kfi’ala aiul E()ntlichfri‘> ha\'t' lH*rn inrlud<‘il. 
In all, 2,019 fune.i rrprt-uaitin,;’ 507 y.nnrra liavt' 
hot'U listed. 


'ril(‘ eonti'llt;: 

ari' 

.arranp.(‘d undiu" 1 

. la.G of 

Fungi, pp. I 92. 

: 2. 

Pdbliog.raphy, pp. 

93 140 ; 

3. Host Index. 

{O’- 

141 180; ami 4. 

Pi.'t of 

Gt'JU'ra, pp. IHV 

193. 




Tlu' haiuUbnok will lx* a uscd'ul NUpphaumt. 
to iRt* alrt'ady ('xirOine. litcrat uri* cm tlu' 
suhj(‘(‘t. A S, (;. 


Fundamentals of Agricultural M icroldology. 
By K. C, Mahanta, { Puhli.* lu'd fsy <)xftJr{l 
and IBII Puhlislun.;' Co.. IV, Earl-. Street. 
Calcutta-10), 1909. 1^'- vi \ 4 10. Prirr 1|;;. 10. 
IVli<‘rol)iolog,ieal aid i\ it ic,-: pla\ an import,ant 
role in ;\i'.rieulture. and the study tO' s'onoral 
mii'roi)iolo.i’,y is an esMudial paid of llio etirri- 
eulum of Iho .n,raduato eourso .'tiidont'; of 
ag.rieulture, 'Plu' author who i;; ;m osporimet'd 
teacher of mierobiolugy m ar.rieultura! institu¬ 
tions, has i>r(*s(‘nted the subjesd ii\ a (dear, 
rt'adabU' and itdt'restinr. mannrr. 'Du* ('overaip' 
includes morpholog.y, idas.sitieation and tnota- 
holism of mi(‘rooi’g.am: m;;. mierobiolog.ieal 
U'chnicjues, f<‘rmontavl ion, .soil niierobiology, 
inierobioloe..v of water and ;dr, dairy micro- 
biology and mieroiiiolog.y of food and food 
prodiuds. 'Plu' text is amply illustrated, 

Altlumgh written tssmtially ;ij; a text-hoolc 
for studi'uts in A/J'irultural Collt'.e.cs, the book 
vvdll appeal to workers in (dher tlisciplmtss wlio 
may wish to know tlic fundann'iitals of nnero- 
biology an<i the ('xricriUK'nt :d (cehniipK'S 
involvc'd in its study, A. S, G. 

Books Received 

Proprannnrd Simhj Aid for I tit riidnctorji 
PhiiCicr,. By J. A. 'rayloi\ part I Miudnniicr, 
I'p. IV7, Prin* 35 s//.; pari U k'leef ried if and 
Mauuctlsiu, P|>. IHI. Pri('o X> rdi, tAddison- 
Wi'Sli'y Pub., Co., lue., London \V. t, Einjand). 
ho(fic and. l*roof. By M. L. Bittmip (Aiidison- 
Wt'sh'y Idib. Co,, Im*., London W. I, Knrjand), 
1970. ]>i). 129. Price 2(; sf/. 

CLiniatc and Weather. By J. A. Dtty and G. L. 
Stt'riU's. (A(ldison-VV('slcy Pub. C’o.. Iiu\, 
London W. 1, Engjand), !97{), Pp. 407. Priei' 
100 s//. 

Jntroduriion to Jm boraionj (In • n\ lednj (! <'//e ral. 
By A. Tj. Wini<am.s, !{. W. Riehardson, 11. J. 
Debe.y, L. A. Kelly and O. G. lAcn. (Acldi.son- 
We.sley Pub. Co., Inc., London W. I, I^ngland), 
1970. Pp. 197. Price not given. 


2247-70. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalorc-6, and Printed 
by V, J, F, Jesudwon^ L.p.T., Suporintendent, at The Bangalore Press, Bangalore48. 




THE INDIAN ACADEMY OF SCIENCES : XXXVI ANNUAL MEETING 


mHK Thirty-Sixtli Annual t)f the 

Indian Aca'uinny of Stnmta'.s was htdd at 
th(‘ Raman HeMsirrh Institutr, Hanijalort*, frnin 
the 7tli to thi* llUh St*pte!nlH*r 1970. It may 
b(‘ noted tliat tin.*; was the Ih'st tiim\ the 

inception of Uie Acadtany in 1934, that its 
Annual Mrrtinp. was hehl at tlu* At'iuUnuy’s. 
heatitpiartei’.s itself, 

'rih‘ Week loip* meetinr,, which was made 
purposefuk liad fur it.s daily jiroi'ramnu* (i) an 
invited lec'turi*' followtsl by disiuissions. from 
1(1 a.Ill. to K! noun, (ii) p,n>u|> discussions from 
2 p.m. to :> p.m, t»n a major subject of current 
intere.sl at whudi acti\'e workers on various 
aspects t‘f the subject preseuttsl their probleiir; 
and the re:uits of ihmr invest p^ations. aiul 
(in) an twa-nme, lecture from 9 3d pern, to 
0 3d p.m. About a hundred scnnti'ds including 
Kelhiws, Inviti*er. aiui Uelenate:; attendeil tlu" 
me(4mk. 

After tin- liusim^*::. kbaUmp. of the Fellow::, 
tjie plenary .'essafU tjp<*ne<i at Id am. on Monday, 
the 7th Se]dember I97d with a p.eneral assembly 
of Fellows, Invitei's and Debp.ate:: at whiidi 
the Freritlent Ui an introductory sp<M*ch wel¬ 
comed the Kdtherinr. of .scientists, 'rhi:; was 
foliiiwed by informative talks and t'Xt'haiute 
of idtsis on eurrent proe.re?.s of .scimu'e in 
various I'ountnes of the wiadd in whieh a num- 
tier of : p»‘:ikers took part. Hr, L, A. Uannlas, 
Fuieritu.s Seieutist at the NFL. pave a talk on 
tdie possible rec}am;dion t>f ail';ali>u'idd«*n soils, 
Dr. F. U. Fisbaroty (Fliysjeal Heseareh Daho- 
ratm-y. Almiedabad) rts-ounted his imprersions 
of a reeeut visit to a Mtdeorolonieal ()hs<T- 
vatoiw m Siberia. 

*rh«‘ ('oimnl of the Aeadiuny were uDhoine 
to tin* KUest.s in the eVenimf. 

Sir (*. V. Raman, Fresalent of tin* Academy 
and Nobel Daureatr*, tbdivt'Veii his Fre.si<lential 
A<ldr«sss on ‘’'The (iripdn:: of I'dund ('olours". 

d'he inviteii lecture of the morninn stss.sion 
of the s.econd ilay was niven by Dr, S C’hamlra- 
sekhar (Univer.sity of Mysore) on ‘dacjuid 
Crystals*' in whicli he p.avt* a .survey of tlu* 
latest re-earches on the subject including the 
work dom‘ by his kroup at the My.sore Univtu*- 
sity. At his recpusst his eo-worker Mr. Madhu- 
sudan supplenu^nted the lertuia* by a .short talk 
on tht‘ structure of some organic moleeubss 
which exhibit liquid crystal charact(*ristlc.s. 

The subject for the group discussions for the 
©.ftemoon session wm ^‘The Brain and its Func¬ 


tions". Dr. R. M, Varma (Dirtndor, Alb-Imlia 
In.stilute of Mt‘nla.1 Health, Fanpalond t<H>k 
th(‘ (’hair. Six .spisdou’s dealt, with ditVenad 
a.sp(*el:; of the .subjeet, eai*h a s{>eeiah::t in hi:: 
held of stialy, Dr. Slmrma (St. .lohn'.s IVltulieal 
C’ollepe, Ranp.alore) :.pok<‘ on “Nt‘uroptiy::ioloky*b 
Dr. U. K. Harlihawat (IVltuhcsd Ho:;pilal, Velloiau 
on ‘'Niuirocliemistry, Dr. M, Sir.si (Indian 
lnstitut(‘ of Sei<mct‘, Hanp.abire) on “Ntsiro- 
pliarmai-olop.y". Dr. S. Kalyanaraman {(Jovern- 
ment, (buu'ral Ho:;pital, Madra.s) on ‘‘Neiiro.Mir- 
kery". Dr. K. S, M:mi (All-India lirdituti* of 
Mental Health, Han/pdonO on ‘‘NeuronKsUeiru^**, 
and Dr, R. L. Kapur (All-India In.stituti^ of 
kb-ntal Ibsdth) on “F.syrhiatry". 

'rht‘ evtmiiik; leidure on tlu^ sts’ond tiay 
under the (’hairman::hip of Dr, R. Ananlha- 
kri::lm:m (Dirmdor, Instd.ute of Tro])ical 
Mideorolop.y , Foonai wa:: ilelivenal by Dr. M. K. 
V.'iiuu Happu (Direcdor, Kodaikanal Sol.ar 
()b,serv:i(ory) on "Sokar Felipst*::" in whieh Ua*- 
lecturer made ::peei:d rer<‘i'enee.s to coronal 
.studi(\s and tlie ob::<‘rvations of the .sol.ar e(dips<‘ 
of M.arch V, I97(i by tbe‘ Indian t.eam whicli la* 
led to Mexic’o, 

'The nas’ninp. budun^ on the third day was 
by Dr, R Ramann.a (Dinador. Fby: iia: (Jroup, 
nAR(\ Faunb.ay) on “Alomie Niadej" in whieh 
la* <ii.‘eu:;'ad a new nadla-m.atieal approiadi to 
the piatbkan of bmdiiu*. c'lierc.y m atomii* mudei, 

'I'he p.roU}) di'eic'.Mon;. on ''E.arth«in;ike.s" in 
the afternoon wert* held mal(‘r ila* ('hainuan- 
.‘:lup of Dr. K, b‘ R.ammadlian (Direidor, Fliy.si- 
e.al Rosisnadi Haboiaitory, Ahmed.a)laiI) who in 
his udroiliadttry : peeeh trac’ed tja* lii.story and 
eurront statii: of ‘k^'k-isumlony in Iraba". 
Dr. n. F ibdhakn.'hna (Diretdor, Dep.artnaud 
of Mua*'; and (b'oloe.y, Famsdoi'e) .spoki* on 
“Indian (b*olok.v with referenta* to S<d.*;molo/(y'' 
in whadi la* adv.aiaa'd arkUmeids to show that 
the Dei'tsan Flat('an is not to la* rekarrled a?: a 
::(*i: nailoideally ({iiiora’ent ‘/.one, Mr. M. Ik 
Ramaehandr.a Rao (I'kaaner Member, Oil and 
Natural (kis (kimmi::sion, India) .spokt* nboul 
some .sinnilleant hndink:: met wath durink tb<‘ 
drillirup.f(>r„oil operations in India, which Inal 
speeial r«d'eroru*e to tla* theory of i: ojikasy. 
Dr. Kaila (NOI, Hyd(*rah.ad) p.avi^ U' detailed 
aia'ount of the work ladnk doia* at (la^ National 
(;(*oi)hy.sjeal Inst hide in his talk on *‘S(‘i;ano- 
lokical Studies a>t Hydt’rabad*'. Mr. T. Ck 
Varghese in his talk on ‘'Earthquake Data from 
Gauribidanur" gave an account of the working 
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Volume 2 tleaLs vviih riug-openin;^' rearlions, 
and Volume 3 with condensation reactions. 

The chaplej's contained in this volume undt'r 
review are: 1. The Mechanism oi’ Enuilsiou 
Polymerization, by John W. VanderhotV ; 
2. Elucidation of Emulsion Polymerization 
Mechanism Based upon Copolymer Studies, by 
W. Frank Fowler, Jr. ; 3. Mechanism of tho 
Emulsion Polymerization of Ethylene, by Harry 
K. Stryker, Gerald J. Mantell, and Arthur F. 
Helin ; 4. The Mechanism of StereospcH'iiic 

Polymerization of Propyltmt', by Wayne '‘F“ 
Smith ; 5. Anionic Polymerization, by Maurii'e 
Morton ; 6. Mechanisms of Cationic Polymeri¬ 
zation, by Z. Zlamal ; and 7. Radiation-Induced 
Polymerization, by Yoneho Tabata, 

Both the industrial and academic polymm* 
scientist will find these books very useful. 

C. V. R. 


Aspects of Allergy and Applied Immunology 
(Vol. II). Editors: K. Viswanatlian, R. K. 
Sanyal, G. Bazaz Malik, S, Arora and B. 1). 
Miglani. (Published by New Heights, lVI/102k 
Darya. Ganj, New Delhi-G), P]). Rriee 

Rs. 30. 

The volume under review contains the 
proceedings of the Second Convention of t.iu* 
Indian College of Allergy and Applied Immuno¬ 
logy, held in the V. Patel Chest Institute, Delhi 
University, on 21 and 22 December U)()3. 11 

includes the full text of 25 })afK‘rs presen((‘d 
at the Convention by nearly 40 worker’s in this 
field of research and discussions which followed 
each papci'. It also contains the Pr(‘Sid(»nti;d 
Address by Prof. R, K. Sanyal, ih(‘ LC\A.L 
Oration by Prof. R. Viswanathan, and a spirial 
lecture by Dr. S. C. Lahiri. 

The contents represent the curremi stale of 
research on allergy, applied immunology and 
related problems in India, A. S. G. 


Fungi of South India. By G, Raugeswami, 
V. S. Scs'hadri and K. A. lAiey Channamma, 
(The University of Agricultural Staiauass, 
Hebbal, Bangal()re-24), 1970. Pj). xv | 193. 
This index on the fungal (lora of South 
India is the outcome of studies uncUa't.aki'n hy 
the authors under PL 4B0 Grant .scIumvu' tlu’oug.l! 
the US Department of Agricullun', Far Eaistern 
Regional Research Ofllce. In th(> ])n's<mt 
hand-book the authors have attempted to bring 
together all fungi recorded from South India 
upt'o the end of 1968. For the purpose the 


pi'i'-Mail Statt . Ml' Anuiua, .M.idi.. . \\% . 

Kerala and I’MiuiichMiT) M b. ru u-. ltidrd 

In all, :!.ni9 (unc.i rMprr e lUiu:-, .af, aj-m i.t liavr 
l)een Iist(Hi. 

'file ('ontont!; arr aiiania-d uiidMi ! L--t (»f 

Fungi, pp. I U2 ; 2 1 hhlu>g.raph v. pp UM Mo. 

3. Host ludi'X, pl» Ml IHf ; .ind I la I <if 

Genera. p!». IHV 193 

The lKUid-luH>k u ill he a Uflul : upplrmrid 
(o the alnsaiy <‘\rtin!‘ Idcratuic en tin* 

suhjoi’t. ^ C. 

Fundamentals of Agi icultuial Miei 

By K t'. Mahanta. iPuhlriiMd i-y iivfnrd 
ami ilUl Buhli.-tune. Mm.. IV. Wnl. MiVMt, 
Caleutta-KH. 19(19 Pp. vi - tn; Pri<-. fh Hi. 
Mic'robidlog.ie.'il .aelnifie’ pl.iv an nnpMrPtnl 
rol(‘ in ;'g.nculilire, and ihr 'tods mi -. riK I'.al 
inicrolliolog.y i*; an er.M iitia! part m^ Hm (-iirri- 
euluni of tlj<‘ g.raduaie etan'.'i- tudtipe ef 
ag.rieulton*. 'I'he atitiiMi u lii‘ r an r \ pfa if need 
lt‘aeh<‘r of micrnhiolo!*\ in agnruitur.d in fdii- 
lion;:, has ju’e.aented the :idMei-s in . elear, 
laxidahh' and inteia*;;!uig. manner, Thi- ei>vriage 
includ(‘.s morpholog.y, ela:ilieat mn and nieba- 
bnlism of miernnrg.aiii’ni’;, iniendaMlnguail 
1{'chni(jUe:.. fernaattMinn, lal inn i «Viuf»lng.v, 
mierohiiHog.y of u'ater and air, dan \ unero- 
biology and mirrobinloj'.y nf fend and food 
produefs. ’flu* tt'xt i:- amply dlu.lrated, 

Allhoimh written ei .entially a* a Im-J httnk 
for .‘diKtent,-: in Ag.rjenltoral ('MilMrf ., liif pMek 
will appi'al to w<irker' in <»ther dreiplnir- uho 
may wish to know the fiintlann nial t.| niierfe 
biology and the c'\perimrntal leehnnpa*,*: 
involved in ds study, A G 

Books Rcceivc<l 

/Topraioooa/ Siiithi Aai lor I nf totlarlxioj 
rhtisirr.. l^v J. A. Tayha p.ni I Morfom 
P[>, IVV. Price 3!) ale , Part U FJi'oinnl}} and 
Mrupie/hoo, Pp. IHP Prie«‘ :\o :dt lAddr-.nn- 
Weshy Pub., Co,, Ine,, LtUHinn W I, I'dm.land). 

and /*rooj, p,v M L Bitfnm (Ad«!eMn- 
WasUy IMib. (‘o.. Into, LnndtfU W. 1. Kng.land), 
1970. Pp. 120. Priee 9,(5 ah 
CMoode (Did. Wi'dfhor. Hv J A. 1 )a\ and (P f 
Stio’nes. (Addison We’ley Pub C'o,. !?u\, 

Bondon W. 1. England), P)Vo Pjs toV. !‘riee 
100 .sh. 

hUrodactUai ia iMhoratonj (liotnirJru (hnooaiL 
By A. L. Williams, h\ W, Uicdianl.snin 11. J. 
Debey, L. A. Ktdly and O. CP Litui. ( Afidison- 
Wesley Pub. Co., Ine., London W. I, Plngland), 
1970- Pp. 197, Price not given, 
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fflHE Thirty-Sixth Annual Meeting of the 
Indian Academy of Sciences was held at 
the Raman Research. Institute, Bangalore, from 
the 7th to the 12th September 1970. It may 
be noted that this was the first time, since the 
inception of the Academy in 1934, that its 
Annual Meeting was held at the Academy’s 
headquarters itself. 

The week long meeting, which was made 
purposeful, had for its daily prograomme (i) an 
'invited lecture followed by discussions from 
10 a.m. to 12 noon, (ii) group discussions from 
2 p.m. to 5 p.m. on a major subject of current 
interest at which active workers on various 
aspects of the subject presented their problems 
and the results of their investigations, and 
(in) an evening lecture from 5-30 p.m. to 
6-30 p.m. About a hundred scientists including 
Fellows, Invitees and Delegates attended the 
meeting. 

After the Business Meeting of the Fellows, 
the plenary session opened at 10 a.m. on Monday, 
the 7th September 1970 with, a general assembly 
of Fellows, Invitees and Delegates at which 
the President in an introductory speech wel¬ 
comed the gathering of scientists. This was 
followed by informative talks and exchange 
of ideas on current progress of science in 
various countries of the world in which, a num¬ 
ber of speakers took part. Dr. L. A. Ramdas, 
Emeritus Scientist at the NPL, gave a talk on 
the possible reclamation of alkali-ridden soils. 
Dr. P. R. Pisharoty (Physical Research Labo¬ 
ratory, Ahmedabad) recounted his impressions 
of a recent visit to a Meteorological Obser¬ 
vatory in Siberia. 

The Council of the Academy were at-home 
to the guests in the evening. 

Sir C. V. Raman, President of the Academy 
and Nobel Laureate, delivered his Presidential 
Address’ on “The Origins of Floral Colours”. 

The invited lecture of the morning session 
of the second day was given by Dr. S. Chandra¬ 
sekhar (University of Mysore) on “Liquid 
Crystals” in which he gave a survey of tjie 
latest researches on the subject including the 
work done by his group at the Mysore Univer¬ 
sity. At his request his co-worker Mr. Madhu- 
sudan supplemented the lecture by a short talk 
on the structure of some organic molecules 
which exhibit liquid crystal characteristics. 

The subject for the group discussions for the 
^temoon session ♦^The Brain and its Func¬ 


tions”. Dr. R. M. Varma (Director, All-India 
Institute of Mental Health, Bangalore) took 
the Chair. Six speakers dealt with different 
aspects of the subject, each a specialist in his 
field of study. Dr. Sharma (St. John’s Medical 
College, Bangalore) spoke on “Neurophysiology”, 
Dr. B. K. Bachhawat (Medical Hospital, Vellore) 
on “Neurochemistry, Dr. M. Sir si (Indian. 
Institute of Science, Bangalore) on “Neuro- 
pharmacology”, Dr. S. Kalyanaraman (Govern¬ 
ment General Hospital, Madras) on “Neurosur¬ 
gery”, Dr. K. S. Mani (All-India Institute of 
Mental Health, Bangalore) on “Neuromedicine”, 
and Dr. R. L. Kapur (All-India Institute of 
Mental Health) on “Psychiatry”. 

The evening lecture on the second day 
under the Chairmanship of Dr. R. Anantha- 
krishnan (Director, Institute of Tropical 
Meteorology, Poona) was delivered by Dr. M. K. 
Vainu Bappu (Director, Kodaikanal Solar 
Observatory) on “Solar Eclipses” in which the 
lecturer made special references to coronal 
studies and the observations of the solar eclipse 
of March 7, 1970 by the Indian team which he 
led to- Mexico. 

The morning lecture on the third day was 
by Dr. R. Ramanna (Director, Physics. Group, 
BARC, Bombay) on “Atomic Nuclei” in which 
he discussed a new mathematical approach to 
the problem of binding energy in atomic nuclei. 

The group discussions on “Earthquakes” in 
the afternoon were held under the Chairman¬ 
ship of Dr. K. R. Ramanathan (Director, Physi¬ 
cal Research Laboratory, Ahmedabad) who in 
his introductory speech traced the history and 
current statusl of “Seismology in India”. 
Dr. B. P. Radhalmshna (Director, Department 
of Mines and Geology, Bangalore) spoke on 
“Indian Geology with reference to Seismology” 
in which he advanced arguments to show that 
the Deccan Plateau is not to be regarded as a 
seism,ologically quiescent zone. Mr. M. B. 
Ramachandra Rao (Former Member, Oil and 
Natural Gas Commission, India) spoke about 
some significant findings met with during the 
drilling-for-oil operations in India, which had 
special reference to the theory of isostasy. 
Dr. Kaila (NGI, Hyderabad) gave ai detailed 
account of the work being done at the National 
Geophysical Institute in his talk on “Seismo- 
logical Studies at Hyderabad”. Mr. T. G. 
Varghese in his talk on “Earthquake Data from 
Gauribidauiir” gave an account of the working 
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Ret'uii's and Nofiras of Boohs 


Volunu' 2 (U'aLs \vitl\ rtsictionr;, 

and Voluint' with tx)n(lt'n.sati(>n rt'ac'lion.^;. 

chaptci’s contained in tliis volume imdoi’ 
lawnew a.rc‘: I. Tiu' Me(‘hanisin of KmuL'aon 
Polymerization, by John VV. VaiuleiiiotV ; 
2. Elucidation of Emulsion Ih>lynu‘rizat ion 
Mecdianism Bas(‘d upon (’opt>lyiner StiHii(‘s. In 
W. Frank Fowler, Jr, ; 3. M(‘chani.sin of thf 
Emulsion Polymerization of Kthyleiua by Harry 
K. Strylu'r, Gtu'ald J. Mantell. and Arthur F. 
Mcdin ; 4. 'I’ht^ IVlechanisni of Stereospeeitic 

Polymerization of ProiyvhaU', by VVayn<‘ ‘'E* 
Smith ; 5. Anionic Polymerization, by Maurico 
Morton ; d. Mt‘chanisms of C’ationic Pi»lym<n*i.~ 
zation, l)y Z. Zhnnal ; and 7. l\a.dtabon~lndu<‘t‘d 
Polyint'rization, by Yontdio 'rabata. 

Both tlu' industrial and a<’adeinit' p<dyin(‘r 
s('it‘ntist will find tliesc hook.'; vory useful, 

G. V. h*. 


Aspects of AllerKV and Applied Immunology 
(Vol. U), Editors : H. Viswanathan. lb K 
Sanyal, (b llazaz Malik, S. Arora and B. 1). 
Mig'lani. (Published by New Ihdghts, M/IOIU, 
Darya CJanj, New Dtdhi-d), P]r 19(). Price 
Hs. 30. 

The volume under nwiew contain:; tlm 
proceedin^s of the S(‘Cond C’onvt'ntion of th«’ 
Indian CoUe^A' of Allergy and Appli(‘d Immuno-. 
logy, held in the V. Patel C’h(‘st Institute. Delln 
University, on 21 and 22 Dtsaanher IthJl. II 
includes the full text of 25 papers, piasscutc;) 
at the Conv(‘ntion by nearly 40 worktu':: in Ibis 
tield of rt'st‘arch and clis(‘Us.sion.s whiclt follnw<'d 
each paper. It also contains t,b(' Presidential 
Addrc'ss by Prof. R. K. Sanyal, Ha* I.G.A.l 
Oration by Prof, R. Viswanathan, and a S))et‘iai 
U'Cturi' by Dr, S. C. Eahiri. 

Th(' eonl.t'nts n‘pres<‘nt the current ;;lat«- of 
rt'search on allergy, aj>f>lied immunolog.y and 
relaU'd probhuns in India. A. S <b 


Fungi of South India. By (J. Baim: swami. 
V, S. Stssliadri and K. A. Euc\v (Jiatmanuna 
{Th(‘ Univaussity of Agja(’ul1ur;d Scienet's, 
Htdjbal, Bangalor<'-“.24), HITO. Pp, xv | l‘)J 
''rids ind(‘K on (lh‘ futij'.al Horn <jf .South 
India i.s tb<* outc-ome of studies undertaken lis 
thi: authors under PE 480 Graint s<'heme tln‘ou;d- 
tlU' US D(‘])artnH‘ni of Agriculture, ]’'ar Ib-'.sleni 
Regional Rc'.seaia'h Oflk'e. In the prejent 
hand-book th<* authors have* aUt'mpt(‘d to Inan?'. 
togetiier all fungi xa'cordcd from South India 
upto the end of 1968. For the purpose tlu* 


[ ('urrt’ut 
I .Science 

pi’r; riK Slati .■ «'( Aiidlna. Aiadi.i' . 

Ki’ralo .and I’< nuliclu-rr.'. iia\ r hern iia-lnilfd 
In ail. 2.01fun.'M r<*i Wf ■, < nt ins. iJlV *a'nrj .i ba\'<‘ 

b(‘en li.sted. 

The coiiti'iit’- are ;trrans,ed imdri- ] I a: 1 df 
Func.i, })p. 1 !»'.»: 2 Paldiog.raph.s. jtp is’i 140; 

3. Host Inddx. }>}> 141 180 ; and -1 la-t tj’ 

(a*n<*ra. pp, ih‘V l!k3 

'I’h(‘ liaud-itnok u dl he a u: efu! * upnbani’Ut 
to t.hf alrea.dy t‘xrtins, btei;ituii dsi tlu' 
snl)j<*et. \ .‘6 (b 

h'undamcntals of Agi iiudt tu .tl M iciaibitJngy. 
By K 12 Mahanta (Put'lrla>i i v, 
and IIUI Piibbalnii': ('«*.. I t, P.a i. 
(‘alelitta-lO). lOr.O Pp VI “110 Piie.' 12. bP 
MierobioU),",ii"aI act e. if a - p!a* .lU m-pia faiit 
I'olc in ; t'niadt ui c. .(Ue, tla- 'tuib, n: siia i;il 
miciav)mdo.c.y is an t-s'»ntt;d jsnt «•! th»' sinia-. 
culum of thr s.ratiuaff i-Minst fUiOid' of 
ac.rii’tdturf The antlita ••Jm c an <• s i>< ni nsrd 
t(‘ach«'r of unci'ei a< 4* ti< V n asi isu It in .d intoiu 
tions, h:i:. piassentrd tbr ubai't m . ehsn*. 
I’e.adaliie and int(Tcr.tmp mannn ‘fhr su^riage 
m<‘lnd(*s moi’jJieldgs. cl.a; Uicafidn .aii»i m«-ta- 
bolisni of muTi H)i p.nn HI-, fiiisct J a'»Ii,p]t*;d 
tei'lnuipif; . lA’i iurnt. J nap muTi>j i{tdi»c.v\ 

ini('robio|oc.y <4' water an I an dan*; narnt.- 
Iiioloj’.y and mienJ(iijo;:* tif fond and f* t.d 
priKluel.s, 'I'hd t<-xt r ainpiv jllu Jiated 

AltbourJj wrUfrij < nf:alb, .c ;» frU {"lul; 
for students in Ar.nsuUma! ('ntlis'.r . f'n« bm 1, 
will appisa! to \\otI.«-i-. m t»tb<{ ‘iriaplna- v, ho 
may wjsli to kn>*v. lb*- fnndaHa nt.d »-! maao 
hiolo/:y and tin* d\p<nna nfai ti . hnsjof; 

mvidved m ds rfndy \ b» tj 

Hooks Hecrivctl 

/*roj/ra//nne<t .gfndi/ daf u-s / s f; i *0 of .rs' 

Wy J A 1'a’, !« a l‘ai t ( P. . 8a ■ : . 

Pp. IVV. Ih ler :ia s/i . P.n! U I'b .n ; fa 
MaijiudfBtii Pp un PI.S. lAodr.am 

Vth'sley Pnb , (‘o , Ine. I,i»nd..n IV I. bn dandi 
tdujic amf /‘roop Bv M E Pattnis t A'idio n - 
VVeslt'V Pnb E*». ftie , Et*nd.»n W I, Enel.nsih 
ItiVO Pp. 120, PlH’r 20 :.l< 

(diniiitr (tittl Wftilh('r Bv J A Ea*, and (I I.. 
Sfi’i'iitss. (Atidison W'r’!t Bolt t\», Inc., 
Eondon W I, Eicd.jndp lOVn Pf> Inv Pi u-e 
I DO ::Ii. 

IjifrodN('lifjii to Enbornfo/s/ (linnirJni fd/e/n!. 

By A. I,. WilUam::. lb W Hiehard.-Mip H J. 
Dehey, E. A. Kelly arid O Cd Earn, cAddi-sUi- 
Wtssley Ihih. (dr, Ine., I .ondon \\\ E England), 
1970. Pp. 107. Price not guam. 
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ri'lIIK 'rhirty-^SixUi Annual IMiM‘tinf*; of tho 
Imlian Acacirmy of Srii'iua*.*; was hold at 
thr Hainan Ho:warrh In.vtituti*, Hano.alon*. from 
tho 7th to tiu* null St*]>tt‘mhor lUVO. It may 
hr notod Uiat thi:; was Uu* llr.st timo, :;inc(‘ tho 
nua‘ption i>f Uu* Aradoiny in ID.'M, that its 
Annual IMcu-tinf. wa:; hold at tlu‘ Aoadoiny':; 
ht*ad(|uartt‘rs itsrlf. 

'I'hr wrt'lc lnn>< innUiim, which wa:; math* 
purpo:.«*I‘uJ. had for it:, daily |)roo,ramnu* (i) an 
invited irvtui'o followed liy di::ru:'.:aon:: from 
10 a.in, to lU noon, (li) prouji di:H*u::.sion:; from 
2 l>nr to a p in. on ;i major auhjrct of curia-nt 
intore.'.t. at u hadi active w orker:; on variou:: 
a:;pcet:; of the Miiiftn't prc;;ente<l tht*ir prohlcms 
and the re uit ; <»f their in\av.tip,ation:;. and 

(i;n an evennu: h'cture tiinn U lUl pan. to 
(J tin p.m. About a huudrini rea iiti.'t.*: iiuhudiidt; 
kkhlow . Invitee:, aiul ne|ej‘;de:; ;itt(‘mU*d th(‘- 
meet lU}'.. 

After the Humih'’’- iMei-tini; (d’ tlie Fellows, 
t,he plenary :,<*?..moii opein-d at Kt am. <in Monday, 
thf* 7th Septeinl»er HtVit with a r.oneral a:;::i'mbly 
of k'ldlou.* , Invitee-, and Heh p.ate:; at which 
tile Fi'rMdeid m an introductory .speech vveU 
(‘omeil the nutlonuir. of :.cienti:.t:i. This was 
followed hy infoi'imdivi- talks and ('xchanpe 
ttf idtas on current }iroi'd'e-of .sciimi'e in 
variou- countries t*f the world in whi<’h a num- 
her of • pealiei" tool; part. Hr I,. A. Kamdas, 
Fmeiitu;. fk-a-nti't ;it Hu* NFI., r.ave a talk on 
the pos'jhle r< td;un; tion of alkali-ridden .soil:;. 
Dr. V n. Hrimroty (Fhy-ar;d He';<‘arch Lalm.. 
ratoiy, Ahmedahad) rectnmted hi:; impre.-sion:: 
(tf a ns'ent visit to a Meteorolopi^’nl Ohser™. 
vati*ry in Siberia. 

'r!a‘ <*oun<'d c*f the Acadtnny wt‘re af-Zmim* 
to tile nue.sts in the rvenimu 

Sir (', V, Hitman, pi'er.ulent <»f the Ats'ideinv 
and Nobel Ismreate, (teUvereil his Fresiilmdial 
Addreis on ‘"Hie Oripins ttf Floral (’oloun;''. 

Idle invited lecture of the mornirnf stsssion 
of tht* :;ec‘ond day was ftivtui by Dr. S. ('hamlra- 
sekhar (thUVt*r:dtY of My.sore) on ‘'Dicpiid 
C'rystnls'' in vvliich lie ^tave a surv<‘y of t,he 
luttss,! re-;e;ir('he:; on the ::uhjeci imdudinif the 
work tiotie !*>“ In?: nroup at tlie Mysoia* llnivm*- 
sity. Af lii.s laspiesi his co-worktT Mr. Madhu- 
Sudan supplementtai the leclurt* liy a short talk 
on the structure of some organic mtik'cules 
which exhibit liquid crystal characteristics. 

The subject for the group discussions for the 
nftemoon session WPISI ^*The Brain and its Func^ 


lions”. I)r. R. M. Varma (Director, All-India 
Institute of Mcnta.l Hisalth, Hanp.alortd took 
thi* ('hair. Six iqicsiker.s disilt, with dilTm’cnt. 
aspects of tlu‘ .subject, (*ach a specialist in his 
tii'ld of study. Dr. Sliarma (Si John’s Medical 
t'ollt‘p,t‘, Han/jaloiad spoke on “N(‘urophysiol<>Ky”, 
Dr. H. K. Hachhawat (Mistical Ilo.spitnl. Vcliorm 
on ‘*Ncurot‘h('mistry, Dr. M. Sir.si (Indian 
ln.stituh‘ of ScientHk Han/',alorc) on “Nciiro- 
Iiliarmacoloj'.y”, Dr. S. Kalyanaraman ((dovi'rn- 
ment (haiera^l Uosiiital, Madisas) on '‘Nmirosiir- 
gery". Dr. K S. Mani (All-India Institut<‘ of 
Mental llisaltli, Hanualon*) on “Noui'oniedicini^”, 
and Dr. Hh D. Kafair (All-Indin Institute of 
Mi'Utal IlealilD on “Fsyehiatry". 

'riu‘ cviaiiny; lisdiiri^ on tho serond day 
muicr tho Dhaiirmanship of Dr. H. Anantha- 
krishnan (Direidor, Institjilo of d'rofiical 
Mch'oroloj'.y, Poona) wa:; dtdivorod hy Dr. M. K. 
V'ainu Maiipu (Diroetor, Kodaikanal Solar 
Oh::(‘rvaloi*y) on “Solar Felij): o.s” in which tVu^ 
Icidurcr mad(‘ .‘ipccial rcfis’cni’c:: to coronal 
.studic.s and the oh.scrvations of the solar c(‘lips<‘ 
of Mai’i'h 7, 197(1 hy thi‘ Indian t.isam which he 
led to Mi'xico. 

'rh<‘ m<H*nin/’ lecture on the third day was 
hy Dr. H. Hamanna (DireiJor, IMiy.Dcs CIroup, 
HAHC’, Homhay) on “Atomic Nucl<‘i” in whiidi 
ho di:eu::::<d a new mathematical approach to 
tho prohloin of hindinn enm'e.y in atomic nut'lci. 

'Pile e.roiip discu: ::ion.s on ’‘Farlli((Uak<‘;:” in 
Uio afternoon wio'e held under the t'hairman- 
ship of Dr, H. H. Hamans'tlhan (Direetor, Phy:;i- 
cal He.soareh Dahoratory, Ahmedahad) who in 
hi:; introdui'tory .“-peis-h traced tji<‘ hi.stoi'y and 
{'urrerit :;la(u: of “Sei:;mo|o.e.y in India”. 

Dr. H. P. H; (lhakri:;lma {Director, Dt‘pnrtment 
of Mine:; and (h'oloy.y, Pan.e.alorc) spok(‘ on 
“Indian (leolo/'y with refei’imce to Seismology” 
in w.hieh he advanced arguments to ::}iow that 
the Deeean Plateau i:; not to lie rt'gardcd as a 
::ei: molng.ii'ally quie;;e<‘ut 7,(uus Mr. M. Ik 
Hamaehandra Hao (Former Mianhtu*, Oil and 
hfalural Clas (k)nunis:don, India) .spoke about 
somt‘ .sig.nillcanl finding';: met with during 1h<‘ 
dril!ing>for~oi 1 njicrations in India, whicli liad 
spfH'ial rehaasu’e to tlu^ (h(*ory of 1: ostasy. 
Dr. Kaila (NOh 1 lyderaliad) g;ave a detailed 
aecourd, of th(‘ work htu'ng’ doiu^ at tlu^ National 
G<‘<>physi(‘a] Inst it uit'- in his talk on “Si^ismo- 
logictd Studi(\s ait Hyd<‘ral)ad”. Mr. T. G, 
Varghese in his talk on ‘'Earthquake Data from 
Gauribidanur’* gave an account of the working 
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(‘n rvt'nt 
Srn^nce 


Rcvli trs ttfhl Notices B{}ol:s 


V^jUniir 2 (It,'ills with riiu!:~(>|u‘niiii‘, I’tsu’lloii:., 
Miui Vt)lunu' with condt'n.'Uitit>M rt'actitni4. 

'riu‘ cha})tt‘rs contaiiu'd in this volunu* uiui.-r 
rt^view ;:r(‘: 1. 'Fhr Mts'hanisni of Kniulsin'i 

Polynitni'/alion, l\v John \\'. \’aiuU*rhotV : 
2. Kluciclation of Kinulsion Polynunizat ion 
Mechanism Based npon Ch^poiynu'i* Stniiios. hv 
W. Frank FowUm-, Jr. ; J. Mt'c'hanisin t)!' th** 
Kniulsion Polynunization of Fthyiem.s by Harry 
K. Stryk<‘r. Gerald J. Mantell, and .Arthur F. 
llelin ; 4. 'Pht* MtH'hani.stn of Sttn'oospocilir 

Polymerization of Propylt'n(\ by Wayut* "K' 
Sinitli ; a. Aruonit' Polynu*ri'/ati(>n, by iVlauriis* 
Morton ; (k MtK’lninisnis of (kitionu* Polynuna- 
zation, by Z. /Jamal; and 7. HatliatloiodiifluctMi 
Polymerization, by Yoneho 'Tabata. 

Both tht‘ industrial and aeadt‘nm- polyint'r 
stMtmtisl will lind tlu'.st' book.‘‘. v(‘ry u;:ornl. 

(V V. n. 


Aspects of AllcrKY and Applied ImnunioloKy 
(Vol. II). Kditor.s : It. Viswanatban. H. K 
Sanyal, (b liazaz Malik, S. Arora and B. I). 
Miglaui. (Published by New IhJj’bt.s, M/U)21. 
Daryai Ganj, New I)(4hi-(>), Pp. BM>. Prit'(‘ 
as. 30. 

The volunu‘ undei- revitwv (‘ontain.s th* 
proccedini^s of the S(‘Co,nd Gonvtadion of t.bo 
Indian CoUt‘^:!:e of AHer^kv and A|)pli(‘d Immunto 
logy, held in tlie V. PaUd Cliest Institute, Dolin 
University, on 21 and 22 Dts'etnlan* PJOH. It 
includes the full text of 23 paiu'n: pro.soultvl 
at the Convention by rusirly 40 work(a\s in Ibis 
held of researdi and discussions which folhnvod 
each paper. It also contains tfu* Pr(‘sid<‘nlial 
AddiTss by Prof. H. K. Sanyal. tin* l.(\A.l 
Oration by Prof. R. Visw^anathan, and a .sp<‘ciai 
lecture b.y Dr. S. C. Lahiri. 

7'he cont.e'iit.s re'prestad tlu‘ currt'id. .slalt' of 
n'seairch on alUn*j;t.v, ai>plit‘d innnunt>lo)',y auvl 
rclal(‘d problems in India. A. S. G. 


Fungi of South India. By G. Ran/*.'owami. 
V. S. St'.shadri and K. A, Buc.v (Tiannamina. 
(The Univt'rsily of Ar.ricultur.'il Seionee::, 
11(4)1)01, Bangalor(‘»24), 1970. I'p. xv | 19.2 
This incU'x on tht' fungal flora of SouPi 
India is tl)o outcomt' of sl.uditss undertaken l»y 
the authoi'.s undts' PL 4H0 Graiid .sehoint' throu/d 
th(‘ US I)e|)ai-lnK‘nt of Agrieullun*, Far Fa/JtS’u 
HC'gional Ilc'stsarcJi Othexs In tlu^ pro.* tad 
hand-book the authors have' ati(‘mpi(‘d to hrint* 
together all fungi rc'corcled from South Bidia 
upto the end of 1968, For the purpose the 


J.rfrm .suit., t;l Andilla. .\bidl.. , ,\1_\ Mir. 

Krrala .imi P* tududa-nx h.o*- bfru ni'dudrd 
In ;tll. :’..ul‘.) luir.M rma-* . ntin:; ahV “.rurf.; 

hcfii hslotf 

'riir isuitfiil-' arc .uratijM-d under ! l.rt (,f 
Funy.i. pp. 1 fU ; 2 P.dth<>;»raj!ii>. pp IL I4ii . 
J. Ho‘.{ Index, pp I'U Hid. and 1 Hi; I <d’ 
(lenera. jip. H5V HkJ 

'File baiui-luuj-, udl I'e a u-elul Mipitleua-nt 
to f.h(‘ ah'e; dv exrtjns! !it« iatt2ii en th{‘ 
:.ni>je(d. \ l\ il. 

l''und.nncnt als ol Agiii'ultm.d M ixi i4no|n^*y. 
P.y K c‘. Mali.anfa iPubh.'lied b,\ (n.jurd 
and IBM Pubb.’hme He. iV. P.iil. fJir-rt. 
t’aleut ta-1 li p H)d!) ij- vi 4 10 Price {p , pp 
MioiaJunldp.is'al .tetn. pa-- pl.i^ an impi.rt.int 
role m ; I'.rasdllire, .ind the •ind*. <4 e.-nt ral 
nin'robudoi'\ r an e:’(ntial p.iil <4 flu* (4iiri- 
c'uluui (4' lh<* lO'adnaie rdur:.i- ■ bideiif- of 
ai'rieulture The aotliM! v, ii" r an exnmtfneed 
teaelu'r ot utieroba T tr y- m .i:u leidt ur.d m-tdim 
tioir:, bar. ju'esented the :ubH'.-t in . eh-ar, 
resadabh' .and intere.-.tme, manner, T'ue e"\era.e.e 
nu'ludej; mar j )!mlej'> , ida: : Uieat mn and meta- 
bt>bsm of uuernttre,.mi'ni,', imci«>bmlu;deal 

terhniutie: . ferment * t n m, ,* nd mu’J't TuJoe.y, 
mie'rolMoI(>)'V of water an ! air. d.ui y n!irr»>- 
i)iolop..v and micrnba Joe,> t'f fend ami feotl 
produets. 'Fbr text i: amply d!u'tr.de<i 

Alfhoup.b written e.ncnti.illy a. .t lext Suiuk 
for :;tnde!d:. m .Ar.ru'ultur.d (‘tdleer-. the 
will appeal to woiUer:. m iJber dr tapime- v, ho 
ma.v wi;.h to lumw tin* fnndameulal- <4 nurtse 
hiolog,.v and the experimental frvlmaiue:'; 
involvf'd in d.s stndy, A .‘4 (I 

Hooks K(*ec*ivrd 

/b'opruanaed Stiithi An! for [nf finitsrfnrij 
efiur.ir::. By J A, 'ra\h{ P.o I 1 .1/. , lam .a.’:. 

Pp. IVV. Prua* :ih :;/< . part II i-Jeenaaf!/ and 
A/a{/fn'/i*am Pp, IHI Pnee :ia sh i Adda tat- 
Wtxsjey Puit, ('tr. Ine. l.enden W. !. l‘'i)e bind t. 
/aij/le (litd /b'enf. By M L, ItUtute, nAddrtar, 
VVe'.sley Pub. t’o , Inc., Lomion \V f. Fnejand ), 
I9V0. Pp. 129. Price 'M\ rJi 
(U'lnmti' (tttti Wfddirr liy .1 A, I bay aiitl G L. 
Sterne!.. (Addraon We* lev Pub cbm Imx. 

London VV. 1. Kne.bmdi, l9Vn Pp -biV 
100 s/). 

I tit roductUm /o Ijiiinrciinrit ('htUN ttdri/ (doifral. 
By A. L. Williams., B. \V. Richard.stm, 11. J. 
I>(*b<*y, L, A. Kelly and c >. G, Lit*n. (Addison- 
Wcxsh'y Pub, Go., Iikx, London W, 1, Kngiand)^ 
1070. Pp. 197. Price not givem. 
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THE INDIAN ACADEMY OF SCIENCES : XXXVI ANNUAL MEETING 


rilHE Thirty-Sixth Annual Meeting of the 
Indian Academy of Sciences was held at 
the Raman Research Institute, Bangalore, from 
the 7th to the 12th September 1970. It may 
be noted that this was the first time, since the 
inception of the Academy in 1934, that its 
Annual Meeting was held at the Academy’s 
headquarters itself. 

The week long meeting, which was made 
purposeful, had for its daily programme (i) an 
invited lecture followed by discussions from 
10 a.m. to 12 noon, (ii) group discussions from 
2 p.m. to 5 p.m. on a major subject of current 
interest at which active workers on various 
aspects of the subject presented their problems 
and the results of their investigations, and 
(Hi) an evening lecture from 5-30 p.m. to 
6-30 p.m. About a hundred scientists including 
Fellows, Invitees and Delegates attended the 
meeting. 

After the Business Meeting of the Fellows, 
the plenary session opened at 10 a.m. on Monday, 
the 7th September 1970 with, a general assembly 
of Fellows, Invitees and Delegates at which 
the President in an introductory speech wel¬ 
comed the gathering of scientists. This was 
followed by informative talks and exchange 
of ideas on current progress of science in 
various countries of the world in which, a num¬ 
ber of speakers took part. Dr. L. A. Ramdas, 
Emeritus Scientist at the NPL, gave a talk on 
the possible reclamation of alkali-ridden soils. 
Dr. P. R, Pisharoty (Physical Research Labo¬ 
ratory, Ahmedabad) recounted his impressions 
of a recent visit to a Meteorological Obser¬ 
vatory in Siberia, 

The Council of the Academy were at-home 
to the guests in the evening. 

Sir C. V. Raman, President of the Academy 
and Nobel Laureate, delivered his Presidential 
Address' on 'The Origins of Floral Colours”. 

The invited lecture of the morning session 
of the second day was given by Dr. S. Chandra¬ 
sekhar (University of Mysore) on ^'Liquid 
Crystals:” in which he gave a survey of the 
latest researches on the subject including the 
work done by his group at the Mysore Univer¬ 
sity. At his request his co-worker Mr. Madhu- 
sudan supplemented the lecture by a short talk 
on the structure of some organic molecules 
which exhibit liquid crystal characteristics. 

The subject for the group discussions for the 

^ftenioon session ^*The Brain and its Func^ 


tions”. Dr. R. M. Varma (Director, All-Inc 
Institute of Mental Health, Bangalore) to 
the Chair. Six speakers dealt with differs 
aspects of the subject, each a specialist in ] 
field of study. Dr. Sharma (St. John’s Medi( 
College, Bangalore) spoke on “Neurophysiolog: 
Dr. B. K, Bachhawat (Medical Hospital, Velloi 
on “Neurochemistry, Dr. M. Sirsi (Indi 
Institute of Science, Bangalore) on "Neur 
pharmacology”, Dr. S. Kalyanaraman (Cover 
ment General Hospital, Madras) on “Neurosr 
gery”, Dr. K. S. Mani (All-India Institute 
Mental Health, Bangalore) on “Neuromedicin' 
and Dr. R. L. Kapur (All-India Institute 
Mental Health) on “Psychiatry”. 

The evening lecture on the second d 
under the Chairmanship of Dr, R. Ananth 
krishnan (Director, Institute of Tropic 
Meteorology, Poona) was delivered by Dr. M. 
Vainu Bappu (Director, Kodaikanal Sol 
Observatory) on “Solar Eclipses” in which t 
lecturer made special references to coror 
studies and the observations of the solar eclii; 
of March 7, 1970 by the Indian team which 
led tO' Mexico. 

The morning lecture on the third day v 
by Dr. R. Ramanna (Director, Physics. Gro\ 
BARC, Bombay) on “Atomic Nuclei” in whi 
he discussed a new mathematical approach 
the problem of binding energy in atomic nucl 

The group discussions on “Earthquakes” 
the afternoon were held under the Chairma 
ship of Dr. K. R. Ramanathan (Director, Phy 
cal Research Laboratory, Ahmedabad) who 
his introductory speech traced the history a 
current statusl of “Seismology in Indi 
Dr. B. P. Raidhakrishna (Director, Departmc 
■of Mines and Geology, Bangalore) spoke 
“Indian Geology with reference to Seismolo^ 
in which he advanced arguments to show 11 
the Deccan Plateau is not to be regarded 
seis'mologically quiescent zone. Mr. M. 
Ramachandra Rao (Former Member, Oil a 
Natural Gas Commission, India) spoke ab< 
some significant findings met with during ‘ 
drilling-for-oil operations in India, which 1 
special reference to the theory of isosta 
Dr. Kaila (NGI, Hyderabad) gave at detai 
account of the work being done at the Natlo 
Geophysical Institute in his talk on “Seisn 
logical Studies art Hyderabad”. Mr. T. 
Varghese in his talk on “Earthquake Data fr 
Gauribidanur” gave an account of the work 


42s I'hc hiditiH AcluIl/hx (if Si'/t/u'i. 

iiiui porfcn-fnanct' of Ihc |>r<H*i.si(Hi irislruiiu^nt: 
insUUlc'cl, in (Iauri})i(ianur n«‘ar P.anj-alni-r I'tn- 
the tleltH-iion and .supply of data on farth- 
cjuakt'.s and inuUu'p,round mudi'a.r lo:d:; widen 
may be earrietl out a! any jsai’t of the wtn'ld. 
Dr. R. Ratuamia shout'd ^-oiiu' .slidtss of rot'ont 
measiirenu'uts earrit'ti out. on skyst‘rap<'r build.- 
ings in Ameriea (o sUidv' tlu' etreet;; of uiuier- 
ground iiiielt'ur explositm.s. Dr. S. K. c’hakra- 
barty (Dt'partnient of Applit'd iVIalh«‘inatie.‘:. 
UnivtTsily C'olk'i'i' of Seit'uei', (’aleulta) spoko 
on “TlU'tna'tit'al St'isinoI<ij‘y“ atul Prof. V. K*. 
Thiruvenkat.aehar t)ii ''IMatiioinatieal Mod(‘l.'; in 

Seismology". 

Tlu‘ t.'vening U^etiire wa.': tui ‘dVhKU'rn IMett'o - 
rology’* by Miss Anna Mani (Deputy Dirc'etor- 
General of ()b.st‘rvatoi'ie,*;. New Ik'lid) in whieh 
she dt'ah ehien\‘ with .‘;att‘llite lueteoiadoi’.y. TIu' 
lecture concluded with a RDudnutt' him .show 
of cloud p-liotog.raphs depit'tine, lU tlay, i> day. 
and daily ehans-tss of eloud pattern:: ovtu* the 
globe, as t ran.sndt It'd by the mett'orolop.ieal 
satellites cireliiig tlu' t'.’irth. 

The invited U'cturt' on ilu' nunaung of lh<‘ 
fourth day was on “Molecular Strueturt'” hy 
Dr. C. N. H. Rat^ (Indian In.slilutt' of Ttwhiio- 
logy, Kanpur). Dr. Kao in hi.s Urturt' g.avt' a 
clear exposition of our prt'sent state of krunv- 
lodge on. the structure' of II..O, tlu' watt'r 
molecule, as rt'vejiled by latt'sl l(*ebni(Hies by 
chemical, i)hysical, and .spt'ctro.st'opic nu'thotb:. 

The topic' for t.lu' groui> dist'u.s.'ditm:: for thi.*; 
day's afternoon ru'.ssion was “Plant 1 )ir.t'a:;e:;''. 
Elevc'n S})eakers presentctl tiieir .‘lubjt'ct:: csacdi 
in a 15~iniuule talk folltwvt'd hy dist'U.s.sion::. 
Prof. T. S. Sadasivan (Dirt'cd.tu', Univc'r.‘:ity 
Botany Laboratory, Madi'as), who chairtMi tlu' 
mc'cting; in bis int,roduet(H*y talk made sjH'eial 
referc'Hce to ('Kj)c'riments wilb isolated proto¬ 
plasts. Dr. S, Suryanarayana (I )c*part,nuud of 
Botany, Univc'rsjt.y of Madra.s) spoke* eni 
“Knvironnumt aiul Di.seas<‘“ ; Dr. Iv. Kalyana- 
sundararn {Univc'rsity of Madras) on “Plant 
Immunity and Rc'sistauee'" ; Dr 1). Suhramatuan 
(Department of B<)tany, Univerialy eh* Madra;.) 
on “Phytoallergin.s” ; and Dr, V. A/uhiiol.hru(lu 
(Technic'i'd Ad vise's, Rail is India, Ltd.) <ai 
“Chcunieal Lonlrol of I''im!'.al l)i.*:t*a.s('s’*. d’be.'^t' 

were' followa'd I)y the' (k)imhalor(‘ Ap.rie'ultiiral 
College R.c'St'aiTli group lu'aded by Dr. K. Ibama- 
kri.shnan who spoke' on “(h'uerat Virology”, 
Dr. K. K. N. Nanil>iar on “Ikdho-physinlogy of 
Virus Diseases’’, Mi\ A. Anjaneyulu on ‘‘Myco- 
plasma/PPLO-induced Pathogenesis in Plants", 
Mr. T, K, Kajidaswami on "Control of Virus 


I ; .V.V.Vr/ A/in.’i.il Mcttiiiv | Current 

‘ I Science 

l)i.'ea.';e;: . I'anally, Dr. (g Ranp.ar.wami (Dean. 
Diuver*.Uy Agneulturai Seumer:;, Haniudort*) 
.'•l‘i>ke ell “Piaeti-nolt»j‘y and Soil Mu'ritluolop.y”, 
aiui Dr S. [’.iduuma! hum ij}ireeti>r. Hiev 
Ixe.’iareti Iieddufc. (‘lUtaoki on “Hroedmp. for 
Dl;;(‘a:.o Ro;a::(anro uj Hu-f' 

The r\emn,e. leeturt* tm tlic fourth dav wuis 
dclivm td by Dj'. R :\1. \‘arnia (Diroetor. AIL 
hull,a lu.'dilule of Mental Ban|-t!ore) 

on “Pram and Mind” 

Thi- piau'ordm!:;; of tin* idth day cd‘ thi' 
.■■.es.'ueu :;tarled with tin* loetur*' on “Radio 
Astroijonpv ' by I >i*. (hwand Swamp, (Radio 
Astronomy Division. 'FIPR. Oidyi. 'Fhr Ic'<*tnrt‘r 
in hi:. ;;urvt'\' of the ubjeet : ptfKt* on Radio- 
Simrces. Moon';; ( >eeiiltati(ai. Inte-r-plam-tai'y 
Medium, and Pul.'.'trs, aiiti made '.pt-fial I'eferonet* 
to the polmtiahtirs of (fie newly in.'dalled 
Radio 'I’eloseiipo ; t ( loty wliu'h lue: gone iiito 
act ion, 

I he ;a<mp diseussioir. m the alteriUHi'n wa’. 
on “Aeronautir.'.” m wlueh four export.*; took 
pait. I )r V, M < lbatap,(» (t general lV1anag(*r, 
llindustau ;\eronau{ les ldt{., Pumg.alorr) who 
chairt'd the meeting spi»ko tui “Some Spt‘rihc 
IToblems in the D<*smn of an Au’craft”. Among 
the prolih'ins' he di.*;eu';seil were Static Pres- 
.MID' Measurc'nu'nts. After Body Drag, and 
Interh'n'm*''. dins was followeei \>y a talk l>y 
Ih'ol. Satisli Dhawan (Din'etor, Indian Im.titutr 
of Seioiu'e. Hang,a|on*) on “Breakdown of 
Laminsir Motion . Proi, R Narasunha (Ruiian 
Si'it'nee. Pamgalorei spoilt* on 
“Shock Wavt* SIrueture”. Thr ho-t s]H*aker was 
Dr. S. R. Valluri {Dirt*efor. Natmnal Atu’onauti- 
t'al Lr-boratoj-y, Bangalore) wlm r:pt»ke on “Sorm* 
A.’:|)(‘el.<. of li’;iti/»,ue Pailurt*”. 

Ilie evt'ning lerfurt* of the day was on “()ur 
Mineral liesnuivt's” by Dr. B. P Hadliakm.ima 
(DirtM'tor. 1 )('p;irlmt*nt of Mines and (leology, 

I laingalort*). 

On Ihe .-iisth ;iml dii.v of the ineetin,-. 

U>(. uniruinj', invited leeliiri' wn... f.ivi'n under 
file C.Uainn;mi;lii|. nf Or. S. Dtutwmn hy Ur. S, 
l{ani;i!;e;.li;in (Nalinnal Aenuiautieal Lnliuratorv. 
(tannaiore) nn ■■Material:: Seienee", Tlie 
leetni'i'r reviewed the <‘iirreiil |troc.re.ss in the 
held ()| SIress/sindn relaliuii’. in idloy.; and 
e(Mn[)().a(i' materials, and di.seu.ssed the pruh- 
leins^ his (d-oiip i.s tacklini; at llu' NAL nn lihre 
ri'infoi-ceineni leehnhitie and the new technique 
or electrolytic depositloti of thin layers in 
matiix materials. At his request his collabora- 
■tor Mr, Eangara3»n supplomeitted tho lepUqrf 
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by a aliori, talk on tin matluanatu*;; involvrb 
ui tho alH»\’o 

'r!u‘ al'U'rnunn p’roa^i di,'<’ii'won* on 
‘■'Thr Strurturn of thr (lalaxy" in wiiic’ti tlu- 
follow ing, : pulu* lUi tlu* .* ubji'ol 

montitiurd a.a.am* t i-aoh ; Dr. K, D. Abhyankor 
(Ni/.ain'a i tb;.(‘rvat<ay, Hyilrrabad) on “Kino- 
niatitad Fraturo:; t»f the (lalaxy'A Dr. J. (k 
Hliattacluiryya ( Kodailninal t )b.';orvalory) on 
“Hniddiua:, Dirtrdnition t»l tho Milky Way in 
Iho UV; Viaua! and Infrarod U<'j‘ion:A ; Dr. ib 
Swamp on '‘i{atiit> (‘i>nfinuun\ and lant‘ hkalia-- 
titin ("harartrriatic' id' the Dalaxy" : Dr. M. K. 
Vainu Dappii on ’'{tptual .\:prtd!. of Spiral 
Stnud.nro of Ihr tbdaxy'"; Mr. t‘h. V. Saairy 


lai “Dow I''r(‘(inon(’y Didt'ciion of lonizt'd 
IIydrtij‘.on Uopjon.s" ; Dr. li. V. Si\H‘kanlan ('Tala 
ln.vlit,ulo of Fundanuaital Ivostaarrh, lioinbay) 
on “(lamina-ray::, X-ray.v; and tlu' Clalaxy” ; anil 
Dr. K*. Iv. Daniol (’'rU''lD Dombay) on “Dosinic 
Ivaya and llio Slrinduri* of Ijio (Jalaxy'k 

I’ho i*vt*ninp, lortnro wa;; pivam by Dr. V. 
Trabliakar U’;io {Mntomoioj'.irt-in-Cha.rp.o* C'oin-” 
inonwoaltb In:i(itu(<‘ of lbolo|dt‘al C'onlrol, 
1 ianp.alori*) on “In.'ioid (’oidrol". 

'I’iu' .So;:::ion (‘onoludt'd witli an c‘Ki)r(‘s;;ion of 
thank:; by Iho I’rosidont Sir (k V. Kanian, to 
all thr 1‘kdlow:;, Invitoi'.s anil Doh‘|'.ain:; udio by 
makinr. {hi*: “('onlaid of mind.*:” po;:::ibh‘ rontri- 
butotl to t.lu' of tho nundinp.. 


DIFFERENTIAL INTERACTION OF MARINE HUMIC AND FULVIC ACIDS 
WITH ALKALINE EARTH AND RARE EARTH ELEMENTS 

M \k M DIDdAI. Kld/.AHKTll MA'ldU-AV .\Ni» A. K. (lANOUDY 
lit'alfh Uu'iyuni, lifiahha Afontir lU'yai rrli (U'litrc, I'l’ombaif, /hnn hdi/-..Sk'». Ivdia 


AH.s rHA< T 

Alkalnir iMifh -.uii'h.ui*. ‘auh 4% ot H.i and H.i an.! i.nr ranh hyihoxido'i .sudi as of Y, 
ba and At ut ir •.oluluU.a d My.ndkandy by m.nuu' imam and hilvit at ids in atnnioniiual 
medium. Alkaline e.udi ek niems wen* assot ia ed with humii and iidvie adds a.s esihan.'xaldr 
tanonu and/oi tafionn tomple\es wheiea*. laie eanli Dements (orninl noniationit (omplcKes. 
Majot Itatnoa ot Immii add pieiijdtates in mm water atid this settlinn. liumtt atid pit ks iiit 
only lan (.nth (Imunts tiom alkalitu- eaith tate r.udi nulioaifive pairs, ‘I'hese ran* (Mtths were 
assoi lated with humu ai id .ts non t.uionu eompli .ses I he dissolved liattion ol hiimie arid in 
sea waiei also had the laie eatflis in fiontationi« tompU'K hams. 


DxrittdincTiors 

ITUMU' AC'ID (in amnndnatxd uiodninD 
*•** •’olnbih"a*:; a tarpt* numhm' <d' ohnnont- d 
Stdninliroti Da wa:. touini tti bo a:::.ooialt‘d with 
tin* nation t'Koliania* <d' hunne aoiti and 

tho ttdal ::o|ubili/a{ ion <d’ DaSt ^ wa:; oh.’ t-rvoil 
to t tjuivalouf to tin* osa-hanpo t*apaeity.‘ 

Solubrh/ott tranmtudi and trivaUmt olomontr. 
rueh a.e 7,n, !Vln» C‘ti, i'n, kk* aiul V aro htHUul 
until t.ht‘ hunne aeiil mostly a:; non-eatiome 
etnuploxt*:; anti :;mall fraetiom. Wt*r(‘ oh.-anveti 
to ho oxeliandtsahh* tni a eatitm eohunn. 

Humie aonl proeipitatt*:; m ::oa'-u‘alor and 
pitdi:; up m tho prtK*o::*: a varitdy nf major ami 
trart‘ tdomtmt:. pro*.<*nt in tin* niotlium. In tin* 
lipht of tho alnn’o obxt'rvatmm and tin* pre- 
.•;onet* of lugh C’oueontratmn:: <d' Mg and (ka, 
otht*r alkahno t*artii t‘lonu*nt:: an* not t*xptH‘tt*d 
to in* rignnleantly pieked up i>y tho :;ettUng 
luimio acdd. Heaulta |)ro:a*ntod in TahU* I abm 
Support this ctintcuition. Ht)\vt*vt*ik it has lH‘t*n 
observed that Y is almost cjuantitatively piekt'd 


up by tho :otlhnp, humie aeid mnler similar 
condd ion:;. * 

Ik'Vnt.K I ■*' 

Dfok i//i of 'S' ’'kS’r h|/ Jnoitic arid pa-n-nnUer 
met/inm) 


... .A 

1 ono 

t tuit\ in ( 

jim pe ml. i i Ifin.Ur: 

m.tyt) 

lUaid. 

Sample 

U*17 

184:1 

I fia;? 

7 

1418 

i:i7a 

Ih 

b'ltm 

121)3 

«n> 

12:iH 

I2:ia 

:i:{ 

ioh:*i 

1071 

* Umnie aeid sol. 12-8 

my:. (I’xeiumr.e eap;u:ity 383 

moj per loa fs) in 

PK) ml " Sr (earlier eunteiil - 

DHfirnt'.), jipiked 

Hea vvatri' 

wuH lett with imenniltent 


tlralviuji. Ali({iKUH filter oil from time to time, filtrate 
eouats Compared with tliat yf the hl.mk. 

In this paper, further re.suKs an* prestmU'd 
on tlu^ natnro of (hi.n dilTen‘utial interaeiion of 
humie and fulvii* aeid:: witli alk(dine earth and 
rare oart.li oh'nnmt.s. Distnissions follow tm’h 
of the expt*riinents. 
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and pt4'r(>rinanc(‘ of Uu' prai-isinu in.stt’unu‘nt: 
insl,alk‘tl in (diurihidanur lU'ar I-.aiip.alnrr I'oj- 
the d(*lec‘(i()n and su()ply nf data on (‘arlli- 
(juakes and iindtM'ip’oinui niirUs-a' U-at:; wliiiai 
may be carried nut at any part o{‘ the world. 
Dr. R. I\amanna .shn\\a‘d .■'ome alidt*;; of rrtaait 
measiirenu'iits carried out. on sky;:craper hiiiltl- 
in^'s in America to .stiuly tin* elTeet:: of uiuh'r- 
ground nucl<‘ar te'cplosion.*;. I )r. S. K, t’haki'a-- 
biJirty (Department of Applied Mat liemat ic;;. 
Univt/rsity Dolleip' of Seii'Uee, ('aleutta) r:poko 
on “TlicoiH'tical SiMMuiolop.y” and Prof. V. K*. 
Thiruvonkat.acliar on ‘M\latfiemati(‘al Moilt‘l:: in 
Seismolopy". 

Tlu‘ <.‘\'(.'nin.a iecturt' was on “IVlodmai Meteo.- 
rolo/j;y" by IVIi.ss Anna Maui (Deputy I)n-eetor- 
Gcneral of Ob.stu'vatorit'.s. Neu Dcdhi) in which 
she dc'alt chi(Mly with .sattdlite m(‘te(H*(!loi*y. ‘The 
lecturi' concluded with a RDminute tilm show 
(yf cloud pliot,o.erai>h.s dt^pictinf' 10 day, h day, 
and daily chan!.',e.s of (doud pattern:: (»V(‘r tlh- 
^ 4 ,‘Iobe, as t j’an.smit ti'd by tin* ineti*oroloe,ic’al 
satelliti's circling llu‘ (su-th. 

The invited lecture on tlu' nun’inne, of the 
fourth day was on ‘'IVIolecndar Stnudiua'*' by 
Dr. C. N. lb Ran (Indian Institute of 'rtohuo- 
logy, Kanpur). Dr, Uat> in his U‘cture p.ave a 
clear exposition of our present st,a-te of know¬ 
ledge on tht* structuia' of HoO, th(‘ watc'r 
molecule, as la^veah'd by latest techni({ues by 
chemical, physical, and sp(‘ctros(*opic nudluids. 

The to{>i(* for t.lie p.i'oup di;;cn::si(His f(M‘ tins 
day's afternoon .session wa.s ‘‘Plant Di.s(sa::<‘.s'k 
Kleven sp('akers prest'nted th('ir :;ubject:: (sach 
in a IS-minute talk followisi hy distaissions. 
Prof. T, S. Sadasivan, (Dinsder, Univt'r.siiy 
Potany Lail)(>ratory, lVladr,'i,s), vvli<^ (diaire<i lh(‘ 
mc'eting, in his inl.roduetory talk madt‘ ::p(*(dal 
refen'iiee to experinusils with i.solaled j)rot(e 
plasts. Dr. S. Suryanarayana (l)(‘pmd,ineid of 
Botany, llniv(‘rsity o-f IVla.dra::) spoke on 

“Environnumt. and Di.stsa.si'" ; Dr. b*. Kalyana- 
sundaram (llniv(‘rsity of IVladras) (hi “Idant 
Immunity and Ri'si.staius'" ; l)r. D. Suhramanian 
(Departnumt t)r Botany. Univei’.sity <d’ IVladra.-u 
on “Plivtoallergins” ; and Dr. V. A;‘nibnt.brudu 
(Tt.'chnical Advi.sis*, Ivalli;: Imlta, Did.) on 

“Clumiieal Dontrol of Pnn,c,al Di::(S'i.S(‘::'’. 'Phe.Si* 
were' followc'tl by ilu' C'oifnhator<‘ Ap.rietdtural 
Collt'ge R(‘S(‘arch ;froup lu'aded by Dr. K. R.aina- 
krishnan who spoke on “(b'lus'al Virolop.y", 
Dr. K, K. N. N'ambiar on “Ikdbo'-pliy.siolo/'y of 
Virus Disease's", Mr. A. Anjaneyulu on ‘‘Myeo- 
plasma/PPLO-induced Pathogcncsi.s in Plants", 
T. K, KajidaBwaml on "Control of Vlru* 


1 )i:-e,a.'-:e;.f iiudly. Dr. ( I Hanj'.amvami (Dean, 
lunvorsdy of .Aprieultura 1 Sejeiiet*: . Iknir’alorel 
.’poke on “P>a(derud()!-.y aiui Soil Mierobioloe..v“, 
aiitl Dr. S. y Patlmanaidian (Director. Rice 
b’e: o.aridi Im titufe, (‘ntbodi ) on "Hreednii* for 
Di.se.a.s<‘ b‘e.‘a;.(,'Uiee m h’ii’o 

'File eceiiine. lei’tui’e on llio [(Sirth day wa.‘; 
tieiivoitd by Dr. R M. Varma (Diretdor, AID 
Indi,a In.’litute of M<-n(al Health. Painp.alore) 
on “Brain and Mind". 

d’bo proeoednie,,.; oi tlu- {Utli day ^f Uu' 
st'.’S'.ion .•;tarte<i wdli (ho loefnre on ‘‘Radio 
.A.stronomy" by Dr. (iovnui Swamp. (Radio 
i‘onoiny Divi.-.ion, 'FIF'K, d‘he l{*<dur<‘r 

in hi.-; .survt*y of the .Mib.pud .• pok(‘ on Ratiio- 
Source:.. ( )eeult;d ion, Inter.-Idaiudary 

Medium, and Pul:ar:.. and made • pt-eial refermus' 
to tile potent laldie:. of tin- newdy in.'itallt'd 
R.-idio 'Ftde;-eop(. ; ( Doty wbieb ba:. )U^ne info 
ai't i<Hi. 

'File e.rouj) di.’.eu.s.Mon-. in the afternoon wa.-; 
on “.Aeronatdle-.” ui whndi fotu' eKpert:; bu)k 
paid. Dr. V'. M (Jhatap.r ((b'UD’al Manapa*r, 
Hindii.stan Ai’i'onant te.s Dtd,, Mangalore 1 \\‘hi> 
chaired the meeting :.judu' on “Stune Specifn* 
Problem:, m the De:.ie,n of an AirerafP. Among 
tilu' probh'uis he diseu.s.sod u’ere Statu' Pres- 
sun* Measurements, After Hotly Drag. an<{ 
Interb'n'iu"-, 'Fids wa:. ftdlowtul by a talk !>y 
Pro!. Sati.'b Dbaw.an (Diretdtu', Indian Institutt 
of St’ience. Bangalore! tin "Breakdown of 
Baminnr Motitiii Prof. R Naiasnuba (Imban 
ln.’ditid(‘ (d’ Seienec. P.ang.aho t-) :,pokt* on 
‘‘Shock Wavt* Strutdure". 'Fbe I;e.t ,’.pt-aker wa.s 
Di. ,S, b. Valluri (Diretdor, National Aeronaut,i.- 
<'al B;d»or,atory. Bangalore) who - puke tui “Some 
Asptu’l:. tif Patigyir Failure''. 

I lie e\'ening. hndure of tlu* day w’a:. tin “t )in' 
Miiit'r.'d Re: tiureos'* by Dr. It. Ratliiakrisluia 
(Diif'clor. Department tif Mine:; and (leolog.y, 

1 taing,a!ort'), 

< Ml tlu* .sixth aiul la:;( tlay of fbe metding 
I,In* morning, inx’dtal ieidure was given under 
Ilu* (Mnairman.'ildp of Dr. S. Dbawan. by Dr. S. 
Ram;i;:<‘.sban (National Aertm.autieal Dalxiratory, 
Baiig.aloie) (HI “Mat erial.s Seu'uet*', Fbe* 
leetiiHM’ reviewed the current prog.rc.'is in the 
litdd of St rt's'i/Strain rtdation:. m alloy.; and 
(’omposite matindals, and dgstmssed tlu* prob- 
nrony) is budilin/-. at tin* NAB on dbre 
ndnlorei'nu'nl tcehni(jUe and tin* new* tt^chniciue 
of electrolytic deposition of tlrln layc'rs in 
matrix materials. At his request his collabora- 
tor Mr, Rang«raj«n aupplementedl the lecture 




, I D/lfurnlhil lutcnictiu)! nj 

h_\‘ a .shorl, talk nn tlu- inathaniatit*;; iiivolvtui 
in tht‘ al»i.t\a‘ 

'riu‘ aftiaauHin q.roup tii.’tair.-aou:; wi-rr on 
‘“riu* Stnu'turc‘ uj thr (lalaxy" in whioh tlu* 
ftjllou in;* :.poi'iaha!:, .* poRf on the : ulpcot 

inrntuiiu'ci ap.aiU’t rat’h ; P)i’, I), Al»hyankr»‘ 

(Ni‘/ani'.*: Ohaorvatoi'y. !!>alt-rabad) tin “Kino- 
inatioal Foatnror- i>f tin* (lalaxy"; Dr. .1. 

!Uiat taciiary \‘a ( Kmiail-.anal iahsrrvatoi'y ) on 
‘'Hri|'!itn(*\- Dntnhutioii (>1 lln* Milky Way in 
tin* UVk Visual and Intraml Hrs'ions" ; Dr. D. 
Swarup on “loitho C'ontinuuiu and Diiu* Uadia-- 
tion (‘haractonstir of tin* (kilaxy”; Di\ M. K. 
Vainn llappii i>n "Optu-al A: pools of Spiral 
Struotnro (rf tin (kdaxy'; !\Ir. ('!i Sastry 


iWcirhic lh//>iic tnn! fulric Acids \29 

on “Low Fro<{Uonoy Dt‘toction of lonizt'd 
ilydrtv;'<‘n liop.ioii;;" ; Dr. D. V. Sro(*kanlan ('Pala 
In.'tiMilt* <»f I'kindaniontal Hi'soarolp .lionibay) 
on “(kiinnia-ray.s, X”"ray.‘: aiitl llu* Calaxy'* ; and 
Dr. j\. IL I)aniol c'rn'dL Panuhay) on “C'osinia 
i\ay:; and tin* Striu'luia* of tjio dalaxy*’. 

'Pho ovonin;; loolurt' was I'.ivon by Dr. V. 
Drabhakar !kio ( Knloinoloi’isl-"in-^C'iia.rp,i\ C'oni-” 
ni<»nwoa!lh !n:;lilnlo of Hiolop.ioal (kndrol, 

I ianp,alor(‘) on “In.'ioot (‘onlrol'k 

'riu* Sos.' ion oonoludod with an (‘xprossiou of 
dianks i>y I hi- I'rt'sidonl Sir (\ V. Raman, to 
all Iho P'oilows, Invilo(‘.s and Doio}',att‘:: who by 
inaluni' Ibis “oonlaoi of inind.s" pos.'iiblt* oonlri- 
bnlod (i> Uu* ::nooo.‘;;: of tUo nioc‘linp.. 


DIFFKKENTIAL INTKRACTION OF MARINfIC HUMIC AND FULVIC ACIDS 
WITii AI.KALINK KAKTH AND HARK KARTH ELEMENTS 

M V, M DKSAl. KLIZADK'ldl MA'I’llKW anu A. K. (dANClULY 
Ut'illtli l)ivi:,nni, lifuihliti AtiHfiir iP*so<nc/i (’{•>///’<’. '/’rom/xii/. /hmifx/y-.N,'). Imiia 


AnsruAf T 

Alk.tlitio raifli ■adph.Xt mu h a*, ol Ikt and Ua and laro oanh hvdioxidos Mu h a*; of Y, 
I,a athi A<, ir ••Mlubdt.'f d ‘.lynittiatidy hy ni.iiin<’ humn and lulvii aiid*. in anunoniac.d 
nu diutti Alkaluu panh f k niont*- wi'fo .oa.tuia oil with Iniinit and tidvi< at itls as oKi hato’t'ablo 
tanonn anil/oi <atitiut< Kitupk \«*. wht-n-as tao' oatdi rionionfs loinioil non tatiotitr (oinplcxc**, 
i\kt)nf tnution ot humn aiul ptoi ipifatrs in %c a watn and tins M'ttlinr. huniir at id picks up 
aidy tato (atch rk un tin. tnmi alkalino (atthiam latth ladioaifivr paiis, ‘riusso taro earths wore 
a»>»Hjar«d utdi hntiin ai td a*, noniationn ttxnpk "a*. 1 lu* thssolvoil It.iiflHin oj httniic' atid in 

M'a wan t also Inxi the taro ranh*. in iion tatioim Mxnpksv iouns. 


Ix'nxMittot'ioN 

IiriMU* ACID DU ainmomaral nn*diunD 
** :r*lnbih:.os .1 l.nsr nuifdioi o{ ok-niridsd 
Stdubib/od Dn wa.s lotiud to hr nssooiab-d wdh 
Iho oation fXidianip^ .ator. of hnnuo aord and 
thr total rolubihaation of was obsorvoii 

to bo I tiUivahid to the rxohaiua' <*apaoity.* 
Solulnlun-d transition and iDvaloiit ch'inont-. 
surh as Zn, Ain, t‘u, <‘o. k'r an«{ V ai'r bound 
With t.hr huinu’ arid uiostly a:; nou-oationio 
ooniph'Xor, ami r.iuall fraotion-- Ui*ta* obsoivod 
to bo oxohanpoaldr on a oatjon (‘olunin. 

Iluuuo ai’id ix'ooipitatov in 'ust-wator and 
pirk.s up in tho priH*oss a vai'iolv nf major and 
traoo olonu'Uts prrstxd m tho modnnn In tho 
iipht of tho ahovr ohsoi'vation*. and tin* pi‘o« 
sonro of lupdu ounoontrations of Mp. and (’a, 
othor alkalmo oarth oloim*nt:: aro not oxpoottxl 
to ho sipndleantly inokoti up hy tlu* .sottlinp, 
humir aeid. Rosults prt*’;ontod in 'Pahh^ I also 
Support thir: rontontion. Howovor, it luis bt*on 
(il)Sorvoci that Y is almost cpiantitativoly piokod 


up hy tho sotlhnp, hunue aoid niidor similar 
oojtdd ions. ^ 

Taiid-: I 

lUt'k iip o| ''ssh* inj /nt/x/> urhl r-s'ea-nxi/er 

//Kulimii I 

runr HI ‘ pm pi* ml. \ \ lUmitt! 


t-lasK Samplr. 

t>*i7 itkia iiiait 

7 i-ur> i:t7o 

h» Rkto 

-•P Dk'tH 1230 

art lOH'H H)7| 


* Humie add sol. 12 *H mii:. (ojd’lmup.e t upadty 
mo} por loo p.) in R )0 ml »'* St (e.inmf etmtciui 
DHOniy;.), ripiked mst watn was kit with hUmnittant 
^haking. Aliquots tllterod from time to time, fdtraler 
('ountN eoinparcd with that uf the hkmk- 

In this papor, rurtlu*r nssults art' pn'sonltxl 
on Uu* naturt' of thin dhronmliai init'raclion of 
hnmio ami fulvic aoids with alkalim* (*arth and 
rart* oart.h t'kmu'nt.s. Disoiussions follow t*ji<‘h 
of tlu‘ t‘xp(*rimcnts. 
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aiul pt'ii'anuaiu’t* of (lu‘ I'riHa.sian in.stninu*nt; 
instalh'ci in CJaurihidanur n(*nr P.ana.alom l\n- 
t'lu‘ ck'tiH'iion aiui Mipply of data nn rartli- 
ciuakc's and untU'rip-tnind nut-U'ai' lest:: whirii 
may bn carrii'tl out al any pari of tho win’ld. 
Dr. Ik Kaiuauna showi'd muiu' rlidi':- of roriait 
mc'asurc‘nu‘nts c‘ai’ri('d oul, on aks'scrapcr build¬ 
ings in Anu'rii’a ((> study tho (‘iVoidr; of undor- 
^rounci nurlcar explosions. {>r. S. K. (’bakra- 
barty (l)oparlm<*nt of Applied IMaihenialies. 
Univcn'sity (.ddlesy* of S('ieni'i', (’akailta) .‘.jmiRo 
on ‘"'riu'orcdiua 1 Seisinoltis.y’' and Prof, V'. li. 
Thiruvenkal.acdiar on '‘IVlatheiualioal Model:; ifi 
St'Lsmoloi'y". 

Thu e\'(.‘nin}.'. leiduri' wa:; on “Modtu'n M<‘(eo . 
roloikv" by Miss Anna Maui (Depuly I)ir<*ejor- 
Gc'iieral of Obst'rvatorie;:, Nt'W Dtdiu) in wlutdi 
slu‘ d(‘alt ehi(‘lly wild .sali'llik* in<‘tetn-oIoi'y. 'I’be 
lecturo t'oiududt'd witli a P)-nunut(‘ lUin show 
(.>r cloud piliot,op,rai)hs depirtinn. lU day, b day. 
and daily elian/'.ea of eloud patlorns ov<‘r llu- 
l 4 iobt% as I ransinit t(,xi by the nudeorolop.ieal 
saielliie.s circling the ts’uMii. 

The invit(.xi l(‘c’turt‘ on llu‘ inornin.}' (>!' tin* 
.fourth day was on “Mok'cular Strueturt*’* by 
Dr. C. N. Hao (Indian Institute of 'i\*cbno- 
logy, Kanpur). Dr. Kao in his ksdurt* y.avc a 
clear exposition of our prc‘sent .state of know¬ 
ledge on tht‘ struetuia* of n..(), tlu* wahu* 
molocul(\ as la/vtsak'd l)y latest t(‘ehni((U(‘.s by 
chemical, physic'al, and spi'ct.ro.scopic nu'thod.*:. 

The topic for the y.roup di.scus.xionr. foi- thi:: 
day’s aflt*rnoon .‘.cssion wa:; ‘’Plant I)i.';(‘as(‘s’k 
KI(W(‘n sp(‘ak('rs pr<‘senl{‘d their .’-.ubject:: <‘a(’h 
in a in-ininuh' talk followe<l l)y di::cu:;:;ion.’:. 
Prof, T. S. Sadasivan. (l)iri*etor. llniver::ity 
Botany Paiboratory, IVladra::), who cliaired the 
nicnding, in hi.s int,rodU(*t(H*y talk inad<' ;:p(‘cial 
reference to expi'idnu'id;; with isolated proto¬ 
plasts. Dr. S, Snryanarayana (Depai'lment of 
Botany, l.hnvt‘rsi1y (d' Madra::) spoju* on 

‘dCnvironnuait. and Di.'.’ea.ne” ; Dr. Ik Kalyana- 
sundaram (Utuversity of Madras.) on “Plant 
Inununity and flesiidanei*" ; Dr, 1). Snhrainanian 
(Dcpartnu'iit of Botany, Univer.*:it,v of IVla<lra:;> 
on “PI»\'toaller.r*ins'‘; and Dr. V. A/uiihotjirudu 
(Technits'd Adviser, Kallis India, kid.) (»n 

“CIu*rni(xd (doidrol (}f I'’uru’al Di:;(s-is<‘;:‘’, dMu-ie 
wtux* followed by llie (Poinibalor«‘ A.e.rienllur:d 
C(>lU‘ji’e Keia'areb p;roup headed l)y Dr, K. Kama- 
kri.shnaii vvlio .sp<»ke on “(kMu^ral Viroloy.y”, 
Dr. K. K. N. Nainbiar on “Palho~ph,v.siolop„v (jf 
Virus Discasej;", Mi\ A. Atijaneyulu ow ’‘Myco- 
plasma/PPLO-induced Fathogene.sis in l^lants”, 
Mr. T. K, Kapdaswaml on "Control of Virus 


DiMsise:- , f'lnall.w Dr, (). Kaii.e.a: wauii (Dean. 
Dni\erMt\ of .Agneultura! .Seieitee:., Banpalon*) 

; peke <'11 •■Pai'teruth^e.y and .Soil Mieroliioloi;y”, 
and Dr, .S. y. P.adinanaMian (Direeftii-, Kice 
(u'Scareh In.'.titute, (’ufl.u'k) (»n "•Breeduip, for 
I >i:;(‘a.‘ O K<':.i:;tane<‘ in Kiee' 

'I’lio (O'enuie. h'etui'e (»u the fourth d.ay wa:; 
delivii ttl l!\ Dr. K M. \'arnia (Du’eetor. All- 
India in.-titute of .M<*ntal Ueallh. Ihinpalore) 
on ••P.rain aiai Mind", 

'The pl-oeoedma,;. of tiio Itplj day of tile 
:;es.::ien ;;tarh'd with tho iotduio on ‘’Kadio 
A;;ti-<»noiny‘' h\ Dr (hound Swaripf, (Kadio 
.‘X.'Ui'onomy Di\u:.ion, 'rij'‘K. ()oty )_ 'I'ht* lei'tiirer 
in his .-airvt'y of the : ubjeet ,• poke on Kadio- 
Souree:;. Moiar:; ( leeull.d nai. lnti*r^.planetaiy 
iUt'tiinm. and Pul: ar:.. atii! made : portal la-ft-rc-nct* 
h' tile potent l.uht te:. of (la* IH'Wly ilistalleii 
Kadio 'r«‘le.' eop(* ;t t loty which has p.om- info 
act ion. 

1 h(’ e.i'oup <ii;.eu:.;iion*. iii tti*’ afternoon was 
on “.hi'ronautles" m which tom experts took 
part. Dr. V'. [\I (ihafae.e ((h'lM'i’al Managt*r, 

llindu.'.tan Aeronaii (les Dtti., Painp.ahua*) who 
chaired tjn' nu'tdine. :.poke tm '•S«»me Spfs'iht' 
Prohl(‘ni:; ui tiu* Desip.n (»f an Aircraft”. Anmnp. 
t.lu‘ prohleiri:; he di.sfui:;; ed wer<' Static Pres- 
smv IVl<‘a:;ur(‘nu'iils. After Hoity Dhik, and 
IiitiTh'renee. 'Phis wa . fidlowed by a talk by 
Prol. .s.'iti'b Dliawau (Director, Indian Institute 
of Sei<'ne<‘. Bangalon'i ..n “Hrealulown of 
lanmm.r Motion”, Prtd, K, N.ua:.iniha ( tmlian 
In..litulo of .Srioiiee, P»,unn»th*re) .spoke on 
“Shock Wav<' Strucbnu'”, ‘Phr last speaker wa:; 
1)1. S. h_ Valluri ( Director. National A<*roiiaut.i- 
cal D; bor.utory. Banr,;d<av) who 'ptoke on “Sona* 
A.spect:. of ISatiy.uo Pailiirt'”. 

TUr evenin;: h‘cfure (»r (ho d.uv wa:. on “Our 
k'lint'r.ul Iks.-onnus.” by Dr. H, p Kadliaknshn;i 
(Diri'ctor. Dt'parlnient of Mua aJu( (h-olony. 
Bainpalore). 

t>n (la* sixth ;ind la:.t d.iy of tlie meeting 
Uie luorniii/f invittxl h’cture was given under 
lh(* Chainnanslup of Dr, S. Dhawan. by l)v. S. 
Kama.'ashan (National Am-onaiitieal Laboratory. 
Baiigaloie) on “IVlaterial:. S<‘iene<‘”, ’Thi* 
lecturer I'eviovved (h{‘ ('urr<'nt progre.ss in (la* 
held of Sire::,s/Strain relatajic. m alloys ami 
comixi.site niat<‘rial.s, and dist'UsMsl (lu* proh- 
hi.s group is tackling a( tin* NAD on fibre 
1 (dnlore(*in<‘nf tei'hnitgu* and t!u‘ new techniqia* 
of electrolytic deposition of twin layers in 
matrix materials. At his request his collabora- 

lior Mr, Bangarajan supplemented the Iwjtupf 



1 niUfiil hitcriiCtion of 

Oct, a. J ^ ^ 

by a siuiri, tall* i>n tiu' inatlitauatif;; involved 
in the aluiVe tec’linii|lle. 

’riu‘ afternoon n.roiip ilirein sion:: were on 
‘”rht‘ Structurt‘ ‘>t’ the (’,alaxy“ in whieh the 
followiny. :.|ieeia!i:.t:; rpola* on the 
nuaitioiii'd ajyun” t eaeh : 1 )r, I). Ai>hyanker 

(Nir.ain’a ()b;;(*rv'at<try. Hyderabatl ) on ‘'Kiiu*- 
niJitit'al I‘*eature.*'. of tin* (talaxy ; I)r. .J. t . 
lihat ta('har>'y a (Kodaikanal ()hr:ervatory) on 
“l?n|!htne^^ Dirtnbthion t>f tht‘ Milky Way in 
the UV, Vaaial and Infrareil Hee.itjnr." ; Dr. ck 
Swamp on “Ivadio (‘ontinumn and DiiU' Kadia-- 
tion Dh.'.rarteiafdu' t»f ttu’ (kdaxy“; l)i\ M. K. 
Vaniu Dappu on "C)|dieal A'lu'et:; of Spiral 
StrurUire of the (lakoxy'; klr. t'h V. Saatry 


Marhic llunite dud V/ilric Achls \29 

on “Dow l•’rt‘(IUl'lU‘y Detect ion of loni/.tai 
Uydrttj’en Key.ionr.” ; Dr. H, V. Sian'kantan ('Pata 
In:tll,ute of Kumlanuartal Iteseareh, I5ninl>ay) 
on “(kunnia-ray:-, X'-J’ayr. and the (lalaxy”; and 
Dr. ID h‘. Daniel (TIMv, Hombay) on “(“ojanie 
Ivay.s and the Slriudun^ of t,he Ckdaxy'*. 

d’ln' {‘V(‘nin)*. hadtiri' wa.^; idvaan by Dr. V. 
Draidiakar Itao (Didomolop.i.st-in-ChariaN C’otn- 
monwi'alth Inatitnte of Diolonii'al C'ontrol, 
Diany.alore) on “In.'UHd Dontror*. 

'flu* Ser.rion eoneluded with an c'xpn'r.aion of 
thank;; by the I’re.-aikad Sir Ck V, Ihunan, to 
ail the Del low::. Inviti'e;: and I)(*l(‘!',ate:; who by 
niakiny, thi:; “<‘(>ntaet of itiinda" po::sil)li‘ vontri- 
buted (o l.he .aueei';:;: of the meeting;. 


DIFKICKKNTIAL INTDRACTION OF MARINIC HUMIC AND FULVIC ACIDS 
WITH AI.KALINK KAKTII AND KAKIC FAKTII ELEMENTS 

M V. M DDSAD KDI'/AHKTU MA'l'HDW .\Ni) A. K. (lANdUDY 
Ih'dith ihpi/.'ae:; />irj:aoji. tlhahiui Afuniic Ui'c^cincii ('.adre, TrcnitiUii, India 


AnsruA( r 

Alk.ihtU' t.uth Mdpli.iO'. Muh .e. oi ID and K.i and i.ue earth liyilioxitle'. siuh as of Y, 
I.a atrd Ai \stfr Mtlubih/ed Mejdiuatuly by ni.miM' luunu and lulvii au<ls in ;immotd;ic;d 
im dtunr AlkaUtie rank el< luenf. vviae a%so( ia ed witlj ltutni( and lulvii at ills as ext hany,cable* 
utOonti atid/of <a{iuuu iiunrde xcs when.e. lao’ eanh (Irnu nts loriued noiuationii torn|dcxcN. 
^ta^it ttMtnni (»l huiuii aud ptriipitaies in %ra water and ibis M-ffliny. luiniit at id pitks up 
enlv tan tatth rl«auine. tiom alkaline e-aith taie i.mh ladioattivi; pate.. 'Hu’Se' latv tsirths wt*re 
a*‘'.oi tated wuh hutju* a* id as noneationit t<nupk -o *. ‘Die dissolve d liactkm <d humii add in 
nea wati t also had the rate ranks in non lationn tonipk'S, tonns. 


I%'ittotntt"no.\ 

IlDIUU’ ACID t in innuioniarnl luedmnD 
** : edulnli:.i*:. a birp.e nnniber of element:. • 

.Solulnli/ed Iki war found to be n.’;r.oeiated with 
the eatitfu I'xelianpa* Mtr*. of hinme aei<i anti 
tile tot;d : olnbihcatmn of Da.St b wa.-, oh.serveil 
to he I timvab nt tn the e\ehane.e vapaedy,* 
Sohilnh/.ed train.dnni ami trivab-nt eleineulr. 
ench a:. 7.U, Mn, i’u. Co, De and V avt* luniml 
with the lunnie aeul lutr.tlv a.-; non aaitmnie 
c*oinplexe:; ainl .*mail fraetitni*. were ohaerved 
to lie exehampaible tni a cation etduinn. 

Hnmie aeul prt'ei|nta.te:. m sea-water and 
pick.*: up in tin* prt»cea'; a variety <>1 major ami 
trace tdeineut.e pri-.eut iu the medium. In the 
lipjd tif the aluwe ohr.ei vatiom. ami the pta*- 
M“Uei‘ t»f luklt mmetudratunia t>f Mr. and C’a. 
othiT alkalim* earth tdeim^nt.*: an* not <*xpeel.i‘d 
to he aiiputlcantly piekt*d up by tlu* aeitlink 
hunde acid. Ihaailta |)rt**:t*ntt*d in Tahk‘ I also 
rnpiKirt this contention. However, it has hm*n 
ohservixl that Y is alnur-t tjuantiiativtdy picked 


up l»y the .'etllmr, humic acid iimler r.iinilar 
eoudit ion.';.* 

'rMU.K I 

fk'e/v' ap (if '-'Sr in/ bnuiic arid ocaoeatcr 
nfcdiiiui ) 


Ai laii\ ill I juu pe ml. i i tiltmte 
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Dion 
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-17 

1IHH 
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lOHH 
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*** Humic arid sol 

17-H mt[. 

(rxrhaiipy rap;t(aty 3ft3 


nu'tj prr UK) fp) in lOtt ml Sr fc.rrrirtr <'(jntnnt 

DHtUnj*.), Hpikrd hva w:\in wan left with intermittent 
ihulvinic. ArupioiH fdterod from tium tu time, filtrate 
rounts rumparcil with that uf the lilmk. 

hi lids paper, further rcyiults are presiKittKl 
on th<" naturt‘ of (hi.u ditlm-entiai inltuaiciion of 
humic and fulvie acid;; with alkaliru^ earili and 
raia* cart.h tdemcnt.s. Discussions follow tKich 
t>f tht‘ (‘xiaadiuents. 
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Diljcrcntid Interact ion of /Marine llntnic and tad vie Acids \ Current 
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Matkiuai-s 

'riu' tracer ex]K‘riau'iits waa'c carried out. 
usiu^,’, lihc radioactive' pairs '"'Sr-''‘’V, ' ^''lia- 

'■‘‘tLa and -■-■dia---“'^Ac. Humic aud fulvii' acids 
were prt'paiX'd l)y alkaline' extraction of a sain~ 
IjU" t'acii of comstal niariiu' .'a'tlinu'Ut (t\S) aiul 
slielf sc'diinc'nt l^SSI) by th<‘ proc-etlurt' as 
described in Kt'ferenccs 2, 2 and *1. KilU'rcil| 
stock solutions liad Od)!') m;.',. jier nd. of Immic 
•acid and O-lIin^^. per ml. of I’ulvic acid. lulcr- 
actums vvc'ri' st-udit'd in two nu'tlia, vi:., anuno- 
niacal and sc'a-wate'r. 

HxrniniviKNTs and Disem.ssioNs. 
A)tiiniiuiaval eiedhnu (in situ preripitiiter.) 

Experinieiit ,—'Pwo ml. of amuKHiia ((i N ) aiul 
link of 2‘Cr (Nn,).,S(), were' addeel (t) I ml. 
sample's of liuinic (C’S) and tulvic (SSI) aciel.*:. 
A knowni volume of tlu' radioactive* pain: coim 
taiuin{.( known amounts of tlU' inactive' e’arrie'rs 
(>r the eU'inents was added te) tlu'Se* sedution.*; 
and to bkinks. Volume's we're* made* up te> b ml. 
with distilk'd wale'r and. ke-pt re>r a we't'k with 
intermittent shaking, liltt're'd and I ml. filtrate:: 
were counted for be*ta activity. One' ml. ali¬ 
quots were passt'd (0-2 nd. per min.) threjupli 
Dowex bow .K~H ctdiun column {2cm. *. I e'm.) 
conditioned to Nil.,' form with 2d') N ammonia. 
The column was washed with 2 column 
v(,)lumes of 2-r) N jimmonia. Eflaeatu and 
uuiiilivujs were.' evaporate'd anel ce>unte'd. 

Tiu' activdty rt'iaiiu'd in tiiie c'olumn wa*: 
c'luted in c'acli cas.e with live ceilumn veilumes 
of 4 M IlNO.j, the' ehiiale e*vaporaie'el and ('enm- 
ted. 'Phe' count, rate's of (‘{niU'nt;: and e'luati';: 
were foUetwe'd tor ck'cay and build-up. He'.'-.ult.*: 
are' jLpve'u. in Talih's II amd Ill, and in Kip.':, l, 
2, 3, 4 and b. 

Dks'ciAs'.sier//.- -Pht' <‘xperinu*ntal procedure';: we-re' 
such t.hat Ha and H,a would have* pre'cipilate'd a;: 
sulphate's and Y and Ha as hyelroxdele's j)e)th fre)!n 
blank and .sample' se)lution.s in the* ab;:<‘ne'e‘ of 
solubili/.ation. In the liltrate' e'eRint*:! it i:: to lie* 
obse'i've'd that wiu're'as humic and fulvie aead;: 
seilubiljy.e' all the' ionic spe’e’ic'S, l,he*re‘ is eonsi- 
dei'able ck'pletion in the' liltrate* coinds in the' 
blank indicating’ the' precipitation. 'Ph<' dissolve'tl 
(.se)lubili/.(‘d) trace' e'k'me'nts in blank are 
e>bse'rve'd te) bi' practically eiuant itative'Iy re'laine'd 
on cait.ion column (cj. Tabk'.*'3 H and HI). 'Phe 
etlliK'nis of humic and fulvie* ae'id;: de'esiye'd 
•with ()4, 40 and (> hour.s half-Iive's re'spe'e'tive'ly 
of i’»<dba and -‘'-^Ac. The e'hiaie's rre)m the' 

respective column.s built up te) saturation acti- 

*21 mile.H off-.shore; (at 50 m. depth j. 

tAIl filtrations in the work were made tlirjugh 0*22/4 
MilUpore meml.>ranc. 


'Paiu.k H 

1 atiTiiethai oj hinnie acid iritJi alhiilint' earth 
atid rari' earth elc/m’/U.T t aunnoniaeal nu'diiuiA 

.\( tieity ill i pin pi r ml. 

*‘“1.4 '’-‘'Ka -'Av 
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Interaetiaii (if Julrh' and irith alkaline earth 
Unit rare cart/i ideinnit:: t iinnnoniaeal jnedlunn 


A( tivily in i pni prr ml. 
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- pres.e’lit 
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calionie* ce)mpk'xe'.s. Anti the* Ha anel Ha we're* 
a;:.':<)eial(*el with huinu’ and fulvie* aciets m t'X- 
chanp.e'ahk* t*ationit‘ forms (e*/. hip,.*:. H 2, 2, 4 
amd 5). 

Humie* and fulvie ae’id.*; are not only .*:olu- 
hili/.in/* ap,ent.*:, but tliore are* :.(*le‘ctive' inter- 
ae*iio!i.*: for the* (wei pj'e>up:; alkaline* (‘arth.*: and 
rare* <‘arjh.s. Hillai et al.'eV thulinp that C’a wa;: 
not. det(*cte*el in tlu* a;;h of drastically clectro- 
elialy.':e'd humic ae'id i*; also in lint' with lln* 
pre‘.s('nt ohse'rvaiion. Howe‘ve*r, the* sori>tie>n of 
trivak*nt (‘le*m('nts in (‘xchanfk'able' form i.s not 
complt‘tt‘Iy e'xcludi'd, since* Pillai et alA aHo 
observetl tliat, a mixture* of humic and fulvie 
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D/lJcrailhd l/ituriiction- of Ahiri/ic llmnic itml Vulvic Ac'uls 


Matkhials 

Tlu‘ tracer ex{.)criinc‘nts wert' carried out. 
iLsiiu; the radioactive^ {,)airs •''*Sr-‘'<*V, ‘“MJa- 
‘’’d^a and ”“'^R.a--“'^Ac. Humic and fulvic acids 
were prepart'd by alkaline' e'xtraetieui of a sani- 
plt> eacli or ceKustail inai*ine* se'diine'iil (.CkS) anel 
shelf st'dinit'Ml hy llu' }a'oce‘tkire' a:: 

dcscribtxl in lU'fe'rence's 2, 3 aiul *b I'dlte're'el }• 
slock solutions had ()d)5 niip pt'i* nil. of humic 
■acid and O-Ilnph per mb of fulvic acid. Inh'r- 
aclienis we're' studied in two nu'dia, viz,, anuno'* 
niacal and st'a-wate'r. 

Hx I»MU I M l-: N 'I’S AND I) ISC USSI () NS 

Aanaoifiacat nicdiuni (in situ prvciiutaici^) 

E.viierhnvut.- —d\vo ml. of ammonia ((IN) aiul 
1ml. e>f 2'.<- (NH,)..S(), wt'Ci' atleled to 1ml. 

sample's of luimie (C\S) and fulvic (SSI) acids, 
A known vtilumc of the radioactive' jiairs cem • 
taininp, kneiwn ameiunts eif the' inactive* carriers 
of the eh'mt'nts was adelcd to llu'S.c seilutions 
and to blanks. Vedunu's vve'i’e' maele' up to h ml. 
with distilU'd wate'r anel ke'pt feir a we'e'k with 
inte'rnuttcnt shaking, hlte're'd anel 1 ml. fittratvA 
were counlt'd for be'ta activity. One* ml. ali¬ 
quots w't're* passe'd ((b2 ml. pe'r min.) threiupji 
Dowex SOW X-8 catiem cedumn (2 cm. , I cm.) 
conditioned to NH,* ft>rm with 2*5 N ammonia. 
The column was washed with 2 (‘olumn 
volume's of 2*5 N ammonia. ElJluvutti and 
waalihiUt^ were t'vaporate'd and couidcd. 

Tlu' activity rt'iaincd in tiu' cedumn wa**. 
('luted in each caese' with (tve* (’e>lumn vedume';: 
of 4 M; HNO.j, the' i'huaU’ e'vaiieirate'd and coun¬ 
ted. The' ceHint, rate's of ctllucnts .and e'luate'S 
were followe'd for dt'cay and huiieUu}). Ive'.'adi.*: 
arc h'ive'n. in 'Tahlt's H aiiui III, and in Kijsr 1, 
2, 3, 4 and .0, 

DiiicnHsiou.—'rhv e'xpcrimcntal proe'celnre*;: we'H' 
such that Ha and l{a would have' prc'cipitat.cd as. 
.sulphate'.s and Y and lai as hydreixiele*.': hoth from 
blank and .sample' sedulion.s in the' ah.'U'tice* of 
solubilization. In the' liltrate' ('ountj;' it is to lie 
olisc'rvt'd tihat wlicrca:; bumie' and fulvic aciel;: 
.seilubilizi' all tlu' ionic Sjie'e'ie'.'s l.lie're' is cotusi- 
de'rabU' dc'pk'tiein in the' liltrate* (‘ounts in the' 
blank in.dicailinh tbx' pre'cipitation. The* di.'ise>lvccl 
(solubilize'd) trace' e'h'me'nts in blank arc 
<d:).s('rv(‘d tei l)e' practically epiant iiative'ly re*taim'd 
on caiUon, column (cj. Table's H and HI), 'Plu' 
etllue'nts e>f humic and fulvic ae’ids decayed 
■with 04, 40 and 0 hour.*; balf-live'.s rt'.spe'clivcly 
of tH»Y, and The* (‘luate's from tiu' 

respective columns built uj) to saturation acti- 

'*21 miles off-.sliorc (at 00 m. depth}- 

t All filiations in the work were made throujL'h ()-22 /a 
M illipore meml)rane. 
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///h'rtU’lieof Ilf huinii’ (udd inth ed/eedinc cen'Hi 
and raVi' t'artfi cli'iiunit:: uunninniaval nivdiiun) 
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In(t'ra('fion o/ (nlrir acid with aU.ahiit* t'urijt 
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a;;.':oceat(*d with humu' aiul fulvic aeatl:. m e*x- 
e'baipu'ablc cationu* ftU'm.*; (cd. I-ips 1, 2, 3. 4 
aiiid 0). 

Ilmnu' and fulvic' acielr: aro not tuily solu- 
bili/.inp, .a/p'nt;:, hut tlu'ie* arr .'rh'C’tiVe* mtrl’- 
ae'lion.*: for the' two I'rtuip:; alkabiu* earths and 
rare' e'arth.*:, Hdlai »'/ ni'y,^ hruimp. that ('a was 
not de'te'cte'd in the* a.*;h of elra.'.tie'ally idcctro* 
dialy,‘:c(l humic acid i,*; rdja^ m line witli tiu' 
prt*s(*nt olsse'rvation. Ho\ve‘Ve‘i\ the* sorptieai of 
trivalcnt. e'le'mcnt;: in e*x('liani:c*ahh* form is not 
ceanpictely cxclude'd, .since* Ihllai vt ah'^ al**o 
ob.scrvt'd that a mixture of humic and fulvic 
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The following- solutions ; 

Blank : 90 ml, lillered sea-water 1 H ml. 

illterod double conceiitrati'd sea-water b 
5 ml. doiible-distiliecl water 1 *»<'Sr-‘H»Y or 
M(>]3a-»‘<VLa and 


Sample: 90 ml. Idh'rtHi .sea-water | !i ml. 

lilti'i'i'd tit)uble~e(niei‘ntrated .'lea-water j 
anil, luimie acid j ‘*"Sr--’'*V la- »^“Ba-^‘''Ba 
were kept for a wei‘k with inttU'miUiait 
.-^lakinp,. 'kwo ml. ut well-miKi’d aliquot:: 
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FIGS. 5"-8. Fig. 5 Intcraclitm of fulvic lu'id with (Atmiumisical medium). Fig. 6, Inter 

action of humic acid with and (Sca^walcr medium). . Jl'ig. T, Interaction of humic add 

with (Sea-water medium). Fig. 8. Interaction of humic acid with(.Sea water nuxlium). 

’* See the comment.s in Fig. 2. 
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No. 19 1 

Orf. 1970 J 

ui facli liltcn'd, th<‘ ftltor>-bods aiul 

tlu‘ fill nit t‘:; wt*r«‘ cainift'ii I'nr l)(*ta artivaty 
1!](‘ dt'cay aiui huild-ap uavn^ folltju'cci. 
'rhc ii}trr-h(‘{i ac'UvUy of the <‘(»ntroI waa 
aui)tractr<i frtun that uf the sampli* liltfr- 
hrd and t!a* valaca aia* plolfctl 

in Fii:. 0. 

Discun'dnu. Kip,un‘ <5 ahowa that activitirs 
r(*!aint'd on tin* liUt-r-iani:: tlrcayod with tho half- 
iivos (U* '’"V and 1'ht‘ aamplt' liltratt* acti¬ 

vity .'.howtai huild-n}), roarhinp, r.aturaliou 
activitioa at tht‘ vxpt‘ctt*d ratra. ‘I'hv (Uvay 
curve.’: for ‘‘"V and ^^"ha alao ahow tlu* radio¬ 
chemical intrity of the* picked up Y aiul ha. 

K.v}u‘run(Oi(. I'o re-examine the .stati’ of 
condiinatitui of tiu* elenuml,:: in tin* priH’ipitatcd 
liumic aciti, tlie pia'cijutatea ohtaiiu’d in another 
.’’et of ex|>erimen.t:: in aea-water nu‘dium with 
•'‘'Sr-'-^'V and ■'"•■'"Ua-'’'“'Ac wi'ia* centrifu;',e<l, tlu’ 
Mii>ernatant and tin* r<‘aadui‘ aeparaleil. 

'I'he rcaidtu* wa.*: diaaolved in 1!! ml. of aninuj- 
nla (()N), diluted to 5 ml. with di.stillcd wat(‘r, 
c(*ntrifuhed and iHtered. One ml. fit rate waa 
count<*d and aiudh<‘r 1 ml alicpiot wa.a paa.aed 
tlu'oup.h a cation column (’ondition<’d to Nil,' 
form aa bcfoia* and the e/?hn‘nt.s' and inashinar. 
were (’ount(*d. d'hc column wa.a elut(‘d with 
4 M IIN(>.,-<daafc, (waporated and (’(Hinted. 
He.ault.’; are idv<'n in Tahle IV and Kip.::. 7 
and B. 

DisruiiiHon It, ia to he oh::(’rv<‘d that th(‘ acti¬ 
vity pu'ki’d up by th<' precipitated humic acid 
d(*ca.v:; with the half-hv<’:; of rare (aartln:. The 
:;ame decay characteri;di(’ i;: ob::<’rv(‘d with the 
etlluent:; and wa-’diinp,:: contlrminp the earht’r 
olir.ervation:; (with .’aduhili/cd fraction) with the 
trivahuvt element.': a’:raK'iat('d wiUi humic acid a:; 
nonaMtioni(' complexes, d’ht‘ (duate.*: ffav(* vm'y 
few ('oimtr: witli a tendency to build up at the 
rat(* of corrte.pomtinp alkaline <’arth. 'Phis i:: 
a::cribed only to t.he alkalim* earth contamina¬ 
tion r(*mainiun with tin* re.sidm* on (amtrifup.a'- 
tion rather tlian any dehnite pick-ui> hy the 
piandpltate. W(* may (mnehuh' th<’n that the 
etunph'xed and '*''‘'Ac an* in :amilar .-.tatt iJ 
of c‘om!>ination both in tlu* .soluhilizisl and th(‘ 
precipitated state of liumic acid. 

E,vf)(*riin(’ni has b(‘en obscu’vi’d (sarlicT- 
tliat theri' i.s always a di.ssolvixl fraction of 
humic acid luass'eait in tlu* s<‘a-wat(*r rdtrate, 
EiKhty-hv(‘ per cent, of tlu’ dissolved fraction 
was found to lie pia’cipitahh* in tlu* aedd and 


thi.*: has tlu’ sanu* ciiaraclcristic UV ahsorjdion 
siM’ctrum of tlu* original humic acid. Tlu* 
halanci* (hat does not, pr(‘ci})ilati’ out ha:.: 

an ah.sorption ::p(‘i‘trumi similar to fuivic acid. 
It ha:; been ohservu'd that tlu* solu,I)iiily of tlu* 
s'eparatcd humii* acid in S(*a-wati‘r ranik'S from 
Va to 100 uu. p(‘r mb And in (*ariier experi- 
nu'ut.s it was ol)S(‘rvcd that Vv was si|,,’nih(*antly 
.*;oiubi!i/.ed liy this dissolv(‘d fraction.- To exa- 
miiu* tiu* po::sihl<‘ similarity of interaction with 
V ami A(*. tiu* /dtered Hupcrnataids (in .s(‘a- 
watt‘r) were jiassi'd Ihrouph cation (’olumm; 
(‘onditioned to Na' form hy NaCd, 'Plu* 

rfJliOi’niii and inasfiin<js wert* coimU'd and fol¬ 
lowed for dt*cay. K(*sults an* lu-cscntixi in 
Kip:s. 7 and 8. 

Taolk IV 

Intoniciion of lunnic acid loUb alkaline earth 
and run* earth (dcnicvtn {s<*a-ivaicr mcdinnn 

Activity in cptn per mb 
mis, .imy 
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Kip,:.. 7 and 8 loi 

dt<‘ay, 

t 

'Ihis ia 

luunic 


ueitl that pro ipil.Hcd in sea water piekinp up tlm elc* 
mmU.’i ami was dijiHoKu'd in NHu and liUcned. 

lyhicuraiion. It i;; to he olj::crvc<l that and 
’*''’’Ac pa::;; (hroup.h t.lu* column wlu‘n*as tlu* sanu* 
activitii*:; of tlu* blank solut.ions wen* ciuantlta- 
lively re(aiiu‘d. 'Tlu* state* of combination of tlu* 
rare (sarth tdenu*nt:; witli humic aiui fuivic acids 
in di:;::(dv(*d ;d;it<‘ in tlu* ammoniaical m(*dium 
or in the ;;t‘ai-wat('r nu’dium -and also in tlu* 
prt'cipitated stalt* art* tlu* same, ui::,, tlu* non¬ 
cat ionic complex, 'flu* sanu* ::tatement would 
apply to trivaU'til eh'nu'uts .siu’h at: Kt*, AI, etc. 

1. Kosliv* Km IleHut, M, V. M. ami (Jangnly. A. K., 

AVA, 1001), 38, 082. 

2. — and (kuipuly, A. K., 1000. 

3. rulai 1070 (Unpublished work). 

4. nesui. M. V, M. and Uanguly, A. K., 1970 (Umler 

puhlication). 
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Dif]crcntid Inlcraction of AU/rinc Unnik and dulvic AiUs 


[ Currvnt 
L Science 


The following' solutions' : 

Blank: 90 ml. lillereci vsca-water { 9 nil. 

iillered double concenlralt'd sea-water 1 
5 ml. double-distilled water l or 

and 


Saiuplf ; nil, ftlf< n <i :« a >af» r » ml 

tillt'fril tioldilc ; t a .\v.itri‘ i 

anil, huniu’ aeui - ■‘•'.Sj./'''V m ’ ^’1la». * *‘‘d,a 
were kept fer a e. t ek u itli nUrnuith'Ht 
.aliakinp,, 'I‘wu ml Wril luiArd aliquot:; 



ITGS, 1j- 8. Fig, 6* Interaction of hiIvic arid with .a . i »• \ 

action of humic acid with and Y w.t n 'M A^nmoiiut al rorthuiti). Idg. Cl. Imrr 

^ See the comments m Fig. 2. ^ 
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Dijjcninidl Interaction of Marine llnnnc and Vulvic Acids 


of rai’li wwr illtt-rt'ci, tiu* and 

!ht‘ jilt raft':: vvcrt‘ roiintcci for ht'ta arlivity 
tho (lot'ay aiui huihUup wana* foll(»\vod. 
'riu‘ iilfor-l)(’(l aiM.ivity of Iho (’ontrol was 
:'ui)traott‘ii from that <5f thr sainplt* filtor-. 
hot! and the resultui)' valiua; are plottetl 
in (I. 

l)ir,i'n:::CuHi. d .^hows that aedivitits; 

retaiiusl t>n tin- liltrr-hed;; dreayed with the half- 
Iives of ‘"’V and '!'he ;;aini>l<‘ fdtratt' acti¬ 

vity .‘diowtai tuiild-iip, ri'acliine. aatiiration 
activitii*:, at tht‘ expected rate:; 'I'ht* dei'ay 
curve*; for -'’‘V aiiti ^ ^“1 ,a also ;;h<»w th<‘ ratlio- 
cheinit'al purity of tlu* picket! up V and ha. 

K.rju'nnn' at. 'To rt‘~«(‘xamin«* the slate of 
comhiiritioii of the element.;: in tile prt‘cipitat(*d 
hunuc acuk the piS'cipitatt':; ohtaiueil in another 
ret of (‘xi>eriment;; in :t*a-wal(‘r nu‘dium with 
•''‘Sr--'"V and l{a-'‘‘''’At' wtu'e ('entrifiij*.<*<!. dn‘ 
upt'rnalant and tla* larsidiu' .‘.eparated. 

'The re.' uliK^ wa;; tli:;: t»lvetl in ‘d ml. of ammo¬ 
nia ((IN), (iiluted to !> ml. with di;;tillcd watiu'. 
('cntrifur.ed and hltered. Oia* ud. fiKrata wa:: 
ctnintetl and anotlu-r I ml. aiapiot was pas;:ed 
throup.h a cation column (’ondilioned to NIlj’ 
form an htd'ore and th<* atflufiit:: and iriu:hin{i:i 
were countt*ti. 'I'lie ('olumu was- eluti’d with 
4M HN( >.j“'elinifc, t‘vaporat(‘d and (‘ounted. 
Hesults an* fdven m 'rabh* IV and Kip.:;. 7 
and 8. 

‘ U is tt» be (>bs<‘rv<‘d that the acti¬ 
vity pi(’ked up by the pretnpitat<‘d humic mad 
decay;; with th<‘ ludf-Iivc*: of raia* earth*;. 'I'he 
same d(*(*ay (’h;iract<*!'istic a: ob:;erve<l with the 
eniuent.r and wa* timp.*; contirminp the earlier 
ob*u*rvation*, (with solul>Ui/cti fraction) with the 
trivaleiit element:; a-’ocialed with humic* acid a;; 
non-catmme c{»m{ih*\a*,': d’hc- cduates pave* v«'ry 
fc*w c’ount:; witli a tendency to build up at the* 
rate* of c’orre* pondmp. alkaline* c*arth 'Phi.*; i:; 
;-sc*nb<*d tally to the alkahm* earth contamina¬ 
tion rc*maiihuK witli tin* rc'sidm* on c<‘ntrifup,a~ 
tion ratlicr than any chdinite pic’k-ipi by the* 
prcH’ipitatc. Wi- may c'oiu’hutc* them Uiat tlie 
comidcxed '*“Y and '"-‘''Ac are in similar state:? 
of ccanhination both in the .solubiIr/.<‘d and the* 
precdpitatc'd .state of humic acid. 

K.vjU'riniajit.■ It has bt‘cn ob;:<*rved csarlicT'- 
that thcTc* is alway;; a dis.‘:olvt*d frac'tion of 
humic' acid pressent In the* ;:<*n«-watt*r hltrate. 
Kiphty-tUa* i>c‘r cent, of the* dis::olvc‘d fraction 
was found to hc‘ pr{‘ci}>itahle in the* ac'id and 


43.1 

tin:; ha:-: lln‘ ;:anu‘ cliaracteri.slic* IIV absorption 
:;pec(rum of I in* oripyrnd luimic ac-id. d’lie 
balanc'c* 11)'; that doc*:; not precipitate out. ha:.' 
an absorption ;;p(‘cinim .similar to fulvic' acid. 
It ha.s bt‘t‘n ob.served that the .‘’-olubility of tin* 
::eparaited Immic' aeid in :;ea-watc‘r ranpess from 
72) t.o l(H).^<p.. per ml. And in earlier (‘xpeu'i- 
mi‘nt:; it was ob.served that Kt* was sipnillcanlly 
.•■oliibili/.ed by llii;: dissolved tract ion.d’o exa- 
mint* the* j>o:;.‘:il>lt‘ similarity of intcu'action with 
V am! Ac', tlu* jlUi'Vrd aujx'rnatafitn (in sc‘a- 
water) w<‘rt‘ pa;;:<‘d throup.h cation <‘olumm; 
Conditioned lo Na * form by .'b2)'V' NaCd. 'Flu* 
i'llhnant:: and unirdihio:^ were C{>un1(‘d and fol¬ 
lowed for d(*cay. he.sult;: are presentc'd in 
I'dp.s. 7 and 8. 

Taulk IV 

Inti'racdtin of linniir arid iniih alkaliatr earth 
and n/r<' earth e/c;H<nds (;a’a~ir'afc*r niedinni) 


A<:li\itv in eptu psi mk 
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*^.Vrv lip'.. 7 anti H kn dr ray, 1 'riit*; m humic 
ac id thut pu t ipii.itrd iu :.(*a water plt k’mp up tlu* c-lc- 
tunut*. and wa.'« rlisNolvfd in NH;, and lilfeced. 


Dhn'uradon It i:; tt> be ob.sc'j’ved that and 
pa:;.*: throiijth Hu* column wh(*rea;; the* same* 
activdie;; of the jilank solutions were* ciuantila- 
tively retaiiu'd. The* ,';ta(t‘ of comljinallon of t.hc* 
rare eai’lh elt‘ment;i with humic and fulvic ac'ids 
m di;;solved ;;(ab‘ in the amrnoniaK'nl mc'dlum 
or in the* ;,eai-wa(c*r mc*dium and tdso in ih«* 
prc’cipitated .*:1atc* an* the* sanuy vie., iht* non- 
cationic* c'omplex. 'Flu* same :;tal(’ineni would 
apply to IrivaU'iU (*It‘ment.*: ::u<’h ac Ki*, Al, etc. 

1. Koshv, H.. Ih‘Hui, M, V, M, and (lanpuly, A. K.» 

Cws. Yh, Hhk), 38, m?., 

2. — and Cangulva A. K., AV//vk--/O?, 11)80. 

3. nilaitr/iV., 1070 (UnpuhliHlinl work). 

•1. Uesai. M. V. M, and (ianguly. A. K., 1070 (Under 
publirution). 



ACTIVITY 


Differential hUeraclion of Marine Uuniic and Vnlvic AcuLs 


VALTTVni 

Science 


The following solutions : 

Blank: 90 ml. filtered sea-water {- 5 mf 
llltered double concentrated sea-wat,er j- 
5 ml. double-distilled water -f 5»‘»Sr-‘‘»>Y or 
and 


Sample: 90 nil, iiitcred Ma-walfr j .9 mi. 

liHer(‘il (ieiibh'-etnu-enlratrti ara-wafer » 
find, hinuii* aeul ; ‘*‘'Sr-‘"’V <»r ‘‘*'15a-. t a'Pa 
\vt‘re ki'pt far a w»-ek uith intrrmitti*nt 
shaking,. 'fwo ml. nC Wrll..iui\rd aliquot;; 


''t.ONO uvr.o COMMOIMtfsr 
Of- t;r-f-LUCNr 


OMOfO LIVi;t> CUMfMJNI.NT l.M ( f I LUf.Nl 


_J_I__I_1_JU.J-L_ 

flo 100 -40 ;oo 40U 4«o fi<ui 

TiMi; IN flUUf^S ~— 


101_ 

10 JO 


0» Hi *Mt 


f'll(.OPtTA7t:0 HUMIC ACID 
Nil3 OlfWOlVtD RttfMrC 
I f PUJtNT T Vi .. 04 MOUHU 




f-UTL'Hf.O fJUI'l HNATAN7 

L'f i t,unMr 
T Vi • 04 MOUtrt 


t'OI t iPitAll ! 
I M fMAU' r r 


* See tile comments in Fig. 2. 
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1 Dijjtnntiiil hitcmcfioN a! Alari/ic llumk' and Uidric Adds 
()r(, nr/o J ^ 


of oafti wor(‘ filtoroti, tht* ftltiT-^hcd:: aiul 
tlu* filtration wort* camutod for htda artivity 
tho ticcay and hiuid-ui) worn followod. 
'riu- lUtt-r-'hoti ai’tivity of tlu* ('onfrol 
auhtrai'tod froni that of tiu- aainplo filtor- 
lu‘d aiui thr rraultju)’. valut*.-; art* plotted 
in d. 

DincunnUni. Fip.ina* d rhowa that artivitu*.*; 
r<‘taint*d t)n the !iltor«lH‘d:: dt*rayrd with the half- 
hvoa of '’“V and 'Fho aainph* hitrato a<‘ti- 

vity showed huild-np, rearhinp. saturatiiui 
activities at the eKpindtsl rates. The deis'iy 
curves for '“‘Y aiul ^^‘*La alst> sht»\v tht‘ ratlio- 
rhcniitsU purity of the pu'ked up V aiul I.a. 

K.c/)c/a/ac/U. 'Fo n*-t*xanuiu‘ tlu* statt‘ of 
eiunhination of the i leincnh: in tlie precipitatisl 
hunuc acui. the ju-eci])itati*s i>btained in anot.lu*r 
ret of experiments in .’ea-water nuHlium witli 
■'“Sr''"'V and "'•“i(a-"''‘’’‘’Ac wiu'e ctadrifup.ed, the 
supernatant aiul the residue sc'pai*aled. 

'File resuiue war: disr olved in F ml. of aminO"- 
lua (BN)> diluted to hud. with distilled wattna 
centrifuiteti and hltered. ()n<‘ ml. flfrata war: 
counted ami another I ml alupiot was pas.s<*d 
tliroup.h a isition etdurnn {'omlituuuxl to NHp 
form as before and the afUttanf:; and tvardiinar. 
wen‘ counted. The column was eluted with 

M HNO j-ehuifc. evaporated and <s>unti‘iL 
Hc.sults are pjven m 'I’alde IV anti Kip.s, 7 
and B. 

/)is<’!n*s'dtni Tt. is' to ht* ohrau vc'd that the acti¬ 
vity pirketl uj> by the prtHUpitattsl humic acid 
decays with thi* ludf».hver: of rnrt* earths. 'Fhe 
same decay chanicttuistic h: tibrervtal with the 
eflluents and wariuiiKs eoiulnuind the earlier 
ohservalitins (with solubili/tMi fraction) with the 
trivalent ehnnenfs asstKnated with humic acid ar; 
mui-ratienie complexes 'rht* eluutes f.^av(‘ v<‘ry 
f<‘W counts with a temlency to liuiUl up at the 
rate tvf etnresptuuiinit alludiiu* earth Thi:; ir. 
ascribed tuily to tjie alkaline tsulh contamina¬ 
tion reinaiuiiut witli tlie residue on eentrifuna- 
tion ndhtu’ than any tiellnite jdek-up by the 
prfH’ipitatis Wt* may eoneludt^ tlaai that the 
<nunplexed and '‘•■‘'Ae an‘ in ramilar r-tat<s 
of ('oml)ination both in the s't)luhib'/e<i and tht» 
prr‘eipitat«ai ,state of humit' acid. 

K.rperiaiejU.- It has been obra‘r%"ed earlier- 
that tluTe is nlwniys a dis.solved fraetifni of 
humic acid |iresent in the sea-water tUtrate. 
Fdnhty-hvc* |HT rent, of the dir;solve<l fraction 
was ftumd to lie precipitable in the acid and 


this has the .saiiu' c'haracti*risti(' IIV ab.sorption 
spectrum of tla* oriipnal humit‘ acid, 'riie 
lialance lie; that tioiss not pis'cipitati' out has 
an ahsorption s.p(‘ctrum .similar to fulvit' acid. 
It has. betm (»l».serv<s{ that the solujiility of thi‘ 
.separated liumic* aisd in .sea-water ranges from 
Vi) t,o Uld i>er ml. Ami in tsuiier experi¬ 

ment.*: it was observt'd that Fe was .siiuudeautly 
.*.olubili/,ed by this <lis..solved fraction,*’ To t‘xa- 
mim* the* por;scblc s.imilarity of intcu’action with 
Y and Ac, the filiarad sapcraafaids (in susi- 
water) wt*re paraed Ihroupji (sation <’olnmm 
('onditainetl to Na' form by NaC’l, The 

c/lbnuUs and irtirddiuyn were countt‘d and fol¬ 
lowed for decay, Result;: an* lassumtei! in 
Fii's. 7 and B. 

Taiiix IV 

lutarariUai of Iniinir arid udth alkaline earth 
and rare earth eleinentii (.sea-ecar<'r inedintn} 

Acthhv ia rpia pm ml. 

.••’“Ac 
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Mk’-* 7 ;uul 8 lot do .ty, ! 'I’hls m humic 
uis»l tlaU pO’( ipii.ilrd ill Nraw.an pu kiuj-!: ap the rln 
mnut’* mill vvu'j dbistilvnl ia NTht ami hlirnnh 


Dhieurauete It is to be obscrvtxl that and 
-‘■•'•Ac )»a;.s tlinau'h the etdumn whereas the saiui^ 
aetivdie.*: of the blank solutions were cpumtlta- 
lively retained. ‘I'he .stab* of combination of tht‘ 
rare earth ehunent;: with humic and fulvlc acids 
in di*..st>lved .-itate in the ammoidiwal medium 
t»r in tile ;;«su~water metUum and al;;o in th<' 
precipitated state are thi* .same, the non- 

cationii* complex. ‘The ;;ana* s1ateiu<*nt would 
apply to trivahmt element': such as Fe, Al, etis 

b Ktmhv, F., UcHui. M. V. M. mul Ranguly. A. K., 
Twr. A'rb, Him), 38, 582. 

2 , ***- fuui (hmguly, A. 707 , UKkk 

3, rillui a/., 11)70 (Hapuhlbhed work). 

4, Drrnl, M. V. M. mul (luiiKwlV* (Rmter 

pubUcuiion). 


434 r Current 

L Science 

BREVIMYCINS, A NEW GROUP OF ANTIBIOTIC SUBSTANCES 
FROM A BREVIBACTERIUM SP. ISOLATE 
K. KAS'rUUl AND I). V. TAM HANK 

Departof Cliriniic^il Teciniolomi, (1 nlreraitij of lio/fihaii, lioinbaii-V.) 


A NTIBIOTICS have now boon isolated from 
a variety af strepiomycc'U's, al;ja‘. 

bacteria and liciieirsJ •* 'fliey vary widi‘!y in 
their spectrum of activity and chcanical nalurt^. 
Although nearly .1,1()() antibintic subslanees art' 
discoverc'd, only ()(> .have attained tlu‘ h'Vt'l oT 
eonunereial aipplieationd C'ertain ant ibiot it*.';, 
espt'eially tht)St' of bactt'rial tn'ie.in, art' now 
gaining im])ortanet' due to lack of rt'.'astaiu't* to 
them by the suscc'ptihU' organisms. 

Of the' baetc'rial spt'cit'S, tlu' organisms bt*- 
longing' to the' ge'Ut'ra Haelllns, (Uoat rUiimu and 
Pacudoiuonaa are' of ackU'd inte're'St due' tt> tin* 
wide' variety of antibiotics product'd by tht'in, 
as well as, the' vairic'ty of antibiotic’s prodiu’t'd 
by the same spe'cic's. (^uilc' a ft'W e>rganis.ms 
belonging to other gc'Uc'ra have also bc'C'u attri¬ 
buted with the capacity for antibiotic production.’ 

While studying soil samples from oil-bt'ar- 
ing areas, by using the dilution plate' tc'chnictiu', 
a few isolatc's showing edriracteristic antag,onism 
to other’s in their vicinity wc're e'ncounlert'd.'* 
One of tht'se isolates, which showt'd ijromisin/', 
activity, was taken up for detaih'el study. This 
ise»late, a gram-positive' bacterium, was iele'td.i- 
(led as BrcvibacicTiuvi avn}}oiii(i{ieiiea spe'cie'**. 
■according to the* methejcls de'taile'cl in Ske'rmans 
Guide to Hie Ideiitificaiion of the Genera of 
Bacteria,*^ and Bergey’a Manual of Drterniina^ 
live Bacieriologiip 

The antibiotic prodiictiem by this isolate' whe'ii 
grown in a lictuid me'elium ce>n1ainin/;' glueo.se' 
(2^V.), yeast (‘xtrnct {b'2b%) anel p(‘})t(m ' 
ut 1)11 7*2, was maximal at the* c'nel of 
72 hours when incubate'd on a rejlary shake'i* 
(200 rpm) at room te'mi)e'ratnre' {ea, 30" C\). 
This was assneiaU'd with a elrop in the' pH 
upto 4*0. Othe'r lieiuie! me'dia like* nutrie'nt 
bre>th, cornsteep-Hquor-pe'ptone'-ye'ast, e'xl rae’t 
broth supported g()e)d gre>wth e)f the* org;ani.sm. 
but failed te) induee* nntibie>tic prexluetion. 

The antibiotic activity was not e'xtraictabh' in 
hexane, benzene and othe'r ne)n~pe>!ar solve'nts ; 
but could be quantitatively c'xtracte'el in die'thyl 
ediier, and chloroform. The'se^ se)lvt'nts wc're*' 
then usc'd to extract the active* i>rincii)l(' fi’om 
the culture filtrate. 

The crude extract ein puritie'ntion on pre'pa- 
rative TLC using Silica Gel G (K. Mere’k), ns 
adsorbent, in a solvent system containing 10 
mcljianol in chloroform gave two active frac¬ 
tions with values 0*85 and 0*23, respe'c- 
tively. These have been tc'ntaitive'ly d(xsignal<'d 


by us as Brt'vimyein A and Hrevimyein H to 
eomme'iueiratt' tlu' g.e'iius re.'-.ponsihlt* for their 
lirodiietitMi. 

Holh Hrevimyein A anel Hri'\unycin B art* 
soiuhU' in diluh' alkali hut iiruduliit* in dilute 
IK'I (3N), 'They art' .':paring,ly soluble in ae*t‘- 
toiu* and t'lhanol. 

'I’lu' a.ntibiotie eomplt'K bt'ing, prt'doimnanf in 
Hrovimyein A, thi.*: .•;iib;^tanc(* was oiitaine'el in 
(juantilu's to study the anfibiotie* .‘:pt‘(*tnim, 

'This fraction, Hi-t‘vimycin A, wa:: vt*i‘y aotive* 
against a variety ed' baete'ria as. i.*; ; t'eii from 
'I’abh' 1 wbieh g.ive'S the minimum inhibitory 
eon(*entratie>n for tlu* variou;: tt'.'it or/'.ani.*:ms. 
rAiu.K J! 

Miiiinmin bihibitiyrij eojierntration iMl(') of 
(iiitibioiie Brevinnieni A 


T('st Or/’,an ism 

MU* eii/ni]. 

N. auTi'ns 3750 

7!) 

Strep, j} Inonolptiena 

15 

1). pneinnon'Kv 

15 

S. typboaa H.,„j 

1)0 

Sh. <b/.seu/crier 

1)0 

K. eoJi OIH) 

1)0 

/>.',*. j)}ioeifa)H’a iPr (H’ru<jinorai) 

1)5 

V. cholera* O/’.awa 

1)5 


On Ihe basis of tlu* information, on hanei. e>f 
(*lu‘mie‘al <*haraeteri;;alion;:, Hrt'vimyem A st*t*ins 
to b(' an alii>halit* e*arl)oxyli<* ae*id of ih<‘ Imtyric 
aeiel s.erie’S, showing a e*<‘rtain (h*gr(*e of nn- 
saluralie)!! anel tju* presene't* of a hydro.xyl r.roup 
Klforl.*: lowarel;; tlu* (‘hieidation of tlu* elu'uii- 
e‘al nabirt' and probable striu’ture of Hrevd- 
mye*in A a-iul Hrevimye'in H (activt* principleg 
bavin/* 0*33 in llu* nu'tiiarml-e’hlore^form 
;\vslem) a;; we'll as ele»tail:; of f<*niu‘ntation pro- 
<*es.‘: art* in progrt'ss. 


1. Kao, (t. S., llamuir, Ik B. and Puranthire, (», M, 

Ilindustnn Anttbint, HulL, I0a7» 10, 7. 

2. ■ - and Pmandarr. (k M., Ibni,. H)f)H, 11, 30. 

3. Bannur, B. B. and Pur;uuhnr, G M,. , 1000, 

12, 27. 

4. LunglyUkt:, A. K., Eermrntatu^n Prrlmun 

I), (ft!.) Atadcinif Picch, New York, 1000, 
p, 883. 

5. Kasturi, K, and 'ramhane, I). V,. Curr.Sd,^ 11)61), 

38, 1)2. 

0. Skerman, V. H. I) , A (hiide ie thr LitnUfkadim &f 
ihe (Uftti'a of fujderia^ 2nt) Kdition, Williams and 
Wilkins, Baltimore;, 1907. 

7. Brecel, R. S., Murray, K. <J. I), and Smith, N, R, 
(IuIb.), Ber^efs Manual of I)eteeminaiku‘ 
BarUrivlo^y^ 7th Kdition, Williams ami Wilkins.M, 
Baltimore, 1007, 
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LETTERS TO THE EDITOR 


VIBRATIONAL SPRCTRA OF 
DKUTERATED ANILINE 

'rriK iiiti’udiK't it>n Icavf.-: 

(‘M.'rntlally uiu'haiij^fti all pr^pcrtu*:: <»}' amliiu- 
inulrouh' a:-'cuaatt’ll with th<- rlfi'trunu' atnu’~ 
turr and finta* litdd lud atlVat:: tho::r ir:: 

dt‘pfnd<*nt on th«‘ ma:notaldy tho viliratioiial 
frocpirnrioa 'riiri'«d‘orr, thr mtiaxhudion of 
i.'otopo providf'; a vt-ry pnuan'fnl toivl for ri»rt- 
ini': out ditVornd kind* of nutlomilar vihralioir- 
‘rh(‘ aiuhiir molroulr, a': ovidomaul hy many 
inclu'tH't. ox'uit nro.’ d ‘ hrlonip; tit (’ r.yinnudry. 
So t.lio d() fundanioutal vibration:: of dt-utorah'd 
anilino aro dividnl into twi» pai't , 'la to ;'.ym- 
mrtrit' \abration: a' ami U lt» mumrynmiotno 
vibration; (t‘\ 'Faldr I .•how.*: the ar’Mi'.ninml:: 
Tahi.k I 

(^ornp<tri:u)n of fnLiidaju^'ntal pvtOind rdiito 
vibrations of anilino and (ndh‘at*-d.. 


Aniliat* 

A nib nr -A 

A'rnr.niurnt 

3441) 

2532 

id , \ t ); nt! 

33m) 

2455 

N t)/- trf t‘li 

3t)HH 

2280 

a'. (‘ —1) -40 t. h 

3053 

220t» 

tf* ^ I —«t) *,{1 f a u 

PU)2 

1575 

a *, nn},' -.{irtt li 

t5H5 

1404 

,d , nni':k 

Him 

1420 

• d . dna li 

1501 

1403 

♦d , nnji -an toll 

1270 

1200 

id , (' N I b Ntrrtrli 

1301) 

1252 

id , iin|» r4t «4» U 

HUH 

1104 

. N Pjltrndi.p. 

1320 

1007 

.d , < t > lifiiO i.p. 

OH 4 

075 

*d , tiny, dctuim i.p. 

ttOH 

052 

id , t iny 

1175 

023 

id , (' 1 > brnt} i j». 

U55 

H07 

♦d , t' u tjrnd i p. 

U2n 

835 

.d , < ’ U brnd i.p. 

K12 

817 

*d , (' N 1 );! liflul i. 

1020 

ml 

4 / , < ’ 1) 1 p 

1054 

752 

id. Nlr^twtm 

!)5i) 

740 

id . < ‘ 11 kf-nd <».p. 

61H 

520* 

*d , tloi' tnn. kp. 

4U, 

424* 

, nnp tkduuu o.p. 

233 

200* 

id , jiiij* drltiiui tnp. 


Tlarir valurti ufo ukiaita d itoni ulti.tviolrt .ib'surp 
tien stuillrn/’"* 

of the* Vibrational frrcph^mdo:; of drutfratod 
anilino and (‘ompanaon ttj tin* ro'-p<H'tivo aniliur 
frta|uonriord 

Tho .sainploM of anilino and aniliuo-o/., \v<n*o 
obtaiiual by 'Froinaby, and Uu*y 

woro inaal without furtlu*r punfioation. Tho 
infraroti alnoridion rpiadra woro rooordod on 
ILlint) S|a*cdr<»plndoniotor fdtod witli naliuin 
ehk«‘iclo o|dics. 


VV<* arc in-aUdui to l)r. ]). Shnrina foi- bin 
onoourao.onaad. 

I >fpartm<'nt of Idiyaio;:, J. N. Itvi. 
tfnivomty t>f (loraitiipur, U. C’. MAunaiWAin. 
(Jorakhpur. April 2H. 11)70. 

1. r.huitiu'harva, b, Ind, J, Vky.u, 11)02, 30, 533. 

2. Art>nt*y, M. an<i t,r Fovro, K. ). \V., J. i'hcm,, 

1055, p, 2775. 

3. Wfisslif'ri’tjr, A. and Sauipavaki, K., /. i^hyxik, 

<%m., 1020, 35, 237. 

•1. ^;vans, Sf^oOoJtwi. AOa, 1000, 16, 428. 

5. kai, ). N. and Malic^hwari, K. UuimMirilud 

WtJik. 


ON THE DEPOSITION OF 
CRYSTALLINE MATTER IN URINARY 
CALCULI 

UuiNAUY naUadi aia* known to oon.siai of both 
(a'y:;tallnn* an wadj an ooUoidal inatti'r.)'- 'Fhe 
ndori'tdal lonr.lnp btdwoon llu‘ colloidal and 
tho ory.’.talliiu* ooinpoiuad;: of bladder ;:l.oni‘M in 
mmo ttKi~woll und(*r?itood, Tlu* nua’hanisin of 
torniation and pathontaavas of urinary C’ab’Uli 
arc. alao. ohreun*. An (dorlyon-oplioal .atinly 
(d* tho natun* and inodt‘ of ory.otallijudion in 
hla<l<l<*r ‘dono:; i.*; in [iroproi;:; in this laboratory 
ami tho [uasoni report dtad:; with .aonn* piadinu- 
nary rortdf:: of olootron ndorojtrajdiii' .ntudit'jk 

'I’ho oak’idi .ntiutn'd wore from flidlil area 
wlu*r(' the* diroa.-u- in oiulomu’ amonpat oldldron 
bftonp.inr. poor famiho;:'* Tlu‘ rloiu*:! 
(‘hoooiato-brown in colour with a ntHlular aur- 
faia-." Sumo of t.ho atone:; wt‘ro aa much aa an 
mob loni' in oro;;::. aootion. 'FIU' (adouU woroi 
<’Ut into two halv«*a and ainail ao(diona of tlu* 
:.tonoa w<’re* ;;om»pod out from ditTor<*nt rofptnia 
and tairofully puwdt*rtni m an anutn mortar. 
'Tho powdorod aampU'a wivn* brat oxamimal hy 
X ray powder dilfrarUon omployini!; Cu 
ratliation from a Plnlipa JOU) X-ray dilTra('- 
tion unit. X-ray diirra.otlon data indiraiial 
tbi* proaoiKM* of W'timvolldi* (oaloiuin oxalalt* 
monobydrate) and ai'id ammonium urate aa* 
the main ('ompommta, 

'rile powdm-ed aampUaa wm’t* then oKaimined 
in a Philip;: EM^ltlU electron mi<a'oae(>j>ia For 
this purpoaia apeidmena w'ovo pr<*partHl hy 
allowing a drop of dilute* a(tU(*oua suspniuaon 
of tlu* povvderi'd .samph* to evaporate on a 
cellulose actdate* sub.st.niiie* which was supported 
on a 2(K1 nuasli coppeu' grid. 
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BREVIMYCINS, A NEW GROUP OF ANTIBIOTIC SUBSTANCES 
FROM A BREVIBACTERIUM SP. ISOLATE 
K. KASTURI AND D. V. TAM HANK 

Department of Chemical TccJmolopii. IJuivcn^ittj oj Donihap, lUnnhay-VJ 


A NTIBIOTICS have now been isolated from 
^ a variety of fungi, streptomycctcs, algm, 
bacteria and lichensJ -* They vary widely in 
t'heir spectrum of activity and chemical nature. 
Although nearly 1,100 antibiotic substances are 
discovered, only 66 .have attained the level of 
commercial application/^ Certain antibiotics, 
especially those of bacterial origin, are now 
gaining importance due to lack of resistance' to- 
them by the susceptible organisms’. 

Of the bacterial species, the organisms be¬ 
longing to the genera BacilhLS, Clostridium and 
Pseudomonas are of added interest due to the' 
wide variety of antibiotics produced by them, 
as well as, the variety of antibiotics produced 
by the same species. Quite a few organisms 
belonging to other genera have also been attri¬ 
buted with the capacity for antibiotic production. ’ 

While studying soil samples from oil-boar- 
ing areas, by using the dilution plate technique, 
a few isolates showing characteristic antagonism 
to others in their vicinity were encountered. 
One of these isolates, which showed promising 
activity, was taken up for detailed study. This 
isolate, a gram-positive bacterium, was identi¬ 
fied as Brevihacterium ammouiagencs specie's 
according to the methods detailed in Skerman’s 
Guide to the Identification of the Genera of 
Bacteria,^ and Bergey’s Manual of Detcrmina^ 
live Bacteriology.'^ 

The antibiotic production by this isolate when 
grown in a liquid medium containing gluco.sc' 
(2%), yeast extract (0*25%) and pepton ‘ 
(1%), at pKO 7*2, was maximal at the end of 
72 hours when incubated on a rotary shakc't* 
(200 rpm) at. room temperature (ca. 30” C.). 
This was associated with a drop in the pit 
upto 4*5. Other liquid media like nuiri(>nt 
broth, cornsteep-liquor-peptone-yeast extract 
broth supported good growth of the organism, 
but failed to induce antibiotic production. 

The antibiotic activity was not cxtractabh' in 
hexane, benzene and other non-polar solvents ; 
but could be quantitatively extracted in dic'Uiyl 
ether, and chloroform. These solvents were'' 
then used to extract the active principle from 
the culture filtrate. 

The crude extract on purification on prepa¬ 
rative TLC using Silica Gel G (E. Merck), as 
adsorbent, in a solvent system containing 10% 
metjianol in chloroform gave two active frac¬ 
tions with R^ values 0-85 and 0-23, respec¬ 
tively. Thesie have been tentatively designated 


by u.s a.s Hn'viniyciu A and Hrcviinycan H to 
coninu'niorati' tht‘ r.cnu.s rc.‘:}H>n.Mhlc fnr their 
prcxluction. 

Botli Hia'viinyciii A and Hreonnyem H an* 
sol'uhk' in dilul.t' alkali but in.soIubU* in diluti* 
I KM (2 N). MMu'v art* .'iparinidy .‘a^Iubh* in act‘- 
t(i!U‘ aiul ethanol. 

'I'lu' aintii)ioli<‘ (’oinplex btanc; prc{!(.{ninant in 
Itrt'viinyein A, llii.*; .‘.uhdtanee was, ohtaiiu'd m 
(luantitiiss to .stiid.v tiu* antil>iotic .‘-poctium. 

M’hi.s rraclion, Hreviinycin A. wa.s vrry activt* 


again.st a varit*ly id' haetei'ia a.*: 

tr ;et*n from 

M’abU* I which p.ivi*:: the minimum mlulutory 

conci'idration for tlu* various te;:l 

orr.ani:;mr:. 

rAin.H 1 

Mhri))rum 'm}iU>ilor}j cojictmiratitoi (MH*) of 

anil bio tic lin'vlntijciu 

A 

Test Organism 

MU' (iig/ml. 

N. aureus 3750 

75 

S'frep. y> hcmolyticury 

15 

D. pneicnioiihv 

15 

S. typhosa lh,(n 

00 

Sb. <iysevf{^ri(v 

00 

K. cod oni) 

<10 

/^s*. piioeyaneit {Ibi (U'ruijinosa) 

05 

V. ebolrrio Ogawa 

05 


On tlu' ba.'iis of tht' information, on hand, of 
eheinieal (‘harai’l.eriaat ions. Hrevimycm A r eem.s 
to be an aliphatic earlioxylii* arid of the butyric 
acid s(‘ri(‘.‘:, .showing, a (’ertain degree of un- 
.saturation and Iju* pre.':t*nct' of a hyilroxyl ipnup 
KITorti: towards the t‘lu(’idatit>n <»f the elu'tni- 
eal naj,ur(* and prohalile .structure* of Hrevi- 
myein A a.nd 1 trt'viiuyein H (active principle, 
liavin/', ()*23 in llu* mel.haiu>l«c'hlorofonn 
.‘‘Wsh'in) i\v, w<‘U as th‘1ails. t>f fermentation piai- 
evss an* in progrtss.*;. 


1. Kao, <M. S., hanmir, It. K. niu\ |‘urftiu!are, (AM, 
//intiiisym HuIL, 1067, 10, 7. 

.. anti Punuulan*. G. M., /A,/.. HEH. 11, 20. 

3. liannur, H. H. and I'urandurr, G M., JhiJ., 1000. 

12, 27. 

4. Lanrjvkke., A. 1\, /u’rrru'fftaf iViflmau 

n. (f(l.) Acatltnnic Pia*H, New Vtak. 1000. 
p. 8H3. 

5. Ka.sluri, K. and M’anihunc, I). V., Curr.Sn. 1060 

38, 02. 

C. wSkerman. V. n. 1) , A pV/A/e fii Mr 

t/ie (Unan of AW/rnh, 2nd Edition, Williaini and 
Wilkins, Haltimore, 1007. 

7. hrftftd. R. S., Murray, K. (h I), tarn) Smith. N. K. 
(Lds,), Afanml of /fdrtmifhiihr 

IJacUrialo^y, 7th Edition, Williams and Wilkins.*?, 
Baltimore, 1057, 



435 


No. 19 ] 

Oct, 9, 19VU I 


LETTERS TO THE EDITOR 


VIBRATIONAL SPFXTRA OF 
I) 1C U TIC KA T iC I) A NIL r NIC 

'fiiK intnuiiit'! loii t»f tirutrniun Iravfr. 

vuiviitiiilly iuu'lianr.<-<l itritju-rtic:; of auiliin- 

inolrrult* a:-tK‘iat('d with thr (‘ha-troiuc .•trui*- 
turr and i'nna* ih'lii hut iJlVrt:; projuu'ta*:; 

d<‘|)fndrnt (HI tlir lua-:: iinlahly the vihralitmal 
frrtpu'iuuu;;. ThoiadOr*'. the intrtKhuiiun of 

i.‘prtv\'uic^ a \a*ry powtaiul tctol for* MU’t- 
inp. out ddl't-rfiit kindv t»f inolouular vilti'aliona 
'IMu* aiuiiur nioha'ulr, ar (’Vulriifcd hy luauy 
indu'tH'f t vidrutaa.* • hukair.:, to C* .•.ynuiiclry. 
So Uu‘ 'Ml fuudaminta! vihiatiou.*. of dcut<*ratod 
aniliut* aro iii\.ud<ai mtc* tuo part . '.k» t(» :;ym- 
m(‘tric \ahratiiiii‘. n' aiul II to iiou-aymiuotno 
vibration: u". Tahh‘ I ? how:: th«‘ a: ■ ip.nuauit:: 
Taiii.k I 

C’fUH|Ktrt*»on of fnindtun^'ntal (jratind 
vihrafiifti:: af (ndhao (Uid aaUiac-dY 


Aullint* 

AulUnr 


A'eur.nfueut 

344(1 

2532 


. \\p -itirU h 

3360 

2465 

.A 

, Nib'.{ret-h 

3UHH 

2289 


, C -Ii-.to t-h 

3063 

2269 


^ { —I ) M i J t« ii 

1692 

157 5 

if 

, t (IU» -.Urtt jj 

|5Htl 

1404 

lA 

, *.nrt> h 

HOH 

1420 

•A 

. duf' ’'itirtt h 

1591 

1 493 


. imj; •<Uet(it 

1279 

1299 

.A 

. Nib MtPl' i» 

1399 

1252 

.A 

, fluj* 'Area h 

imn 

U94 


, N I b heud l.p. 

1320 

mil 


, ( ’ - 1 ) lif-ud i.p. 

9H4 

975 

.A 

, riujt' i.p. 

99 H 

952 

,A 

. ju»r hrr,i,th 

U7ft 

V23 


, C ‘ II hrud i 1 ‘. 

U55 

H67 

fA 

, {‘ 1J heud i l>. 

112(1 

835 

,A 

. (' 1 i hrud i.p. 

H12 

Hi 7 


, b hy heud i.p. 

1929 

H97 

X 

, ( ' h h'Aid i p 

1951 

752 

.A 

. Nh.y WslnX 

959 

749 

X 

, e h lietld n.p. 

eiH 

529"" 

X 

, mi|t dotMOu. i.p. 

4U» 

424* 


, t inn drfuOil n.p. 

233 

299* 

X 

, dui: drfMiiu tap. 


* Tlirif’ v,iiihi«'n air ot uhiirii fioiu ulU.at«»h:f ahsuip 
tioti ? tvihir-itd' 

of tlio viljrational firtiUrjudc:; of d<adoriit(*tl 
andiru' aiid conipariricHi to tla* n‘'.p<'rtivt‘ amhnt* 
fria|uoncio::d 

'rhe auniploa of atiihia* and aijilino^ (/^- woia* 
obtainod by H AJtC\, ‘rronialiv, and th(*y 
were ipaal without furtlior purttU'ati<»n. Tlu* 
itifraiaal abaorptitHi .vpendra wtua* roc’ortiod on 
K|H‘rtr(j|ihott>nitdfr httod with .voduim 
chlorid<‘ optics. 


Wo ai’o o.ratoful to I)i\ I). Sharnia for Ida 
onoourap.oinonl. 

1 >opartniont of Phy.sios, J. N. Pai. 

Univor.-aly of (Joi'akhpiay b\ IVIauksuwahj. 
(Jorakhpuiy April 28, 1970. 

1. Ithattach.Arya, T. b, Irui. J. Phys., 1992, 36, 9X1. 

2. Aront’V* and be I'’evre, K. ). W., /. t’/wm. AAt., 

1956. p. 2775. 

3. Wei-.shri|»tu, A. aud Saupcavald, k,, /. rhyxi/:. 

(4vrf/., 1929. 35, 237. 

4. I'.vaa.s, Sf>(\ itte/urn. Aiia^ 1960, 16 , 428. 

e. Kai, b N. aud Mahnshwari, k. , l!upul>li.sli{ d 
wruk. 


ON TIIIC DEPOSITION OF 
CRYSTALLINE MATTER IN URINARY 
CALCULI 

Uhinahv calculi art' knoivn to con.si.st of ladh 
ci’y.'dalliuc a:: well a;: (adloidal inattta*.*'- Tfic 
intoiTolat am.siiip ludwctui th<‘ (‘olloidal arui 
tiu* cry.dallino coniponcnt;; of bladtka* stotass is 
n<»no to(j..\v(dl undcr.'.tood^ 'The rncciiani.stn of 
loi'iuation and pathob('n<‘.*as of urinary calculi 
ar<*, al:;o, rdill tdiscurt*. An (dect^'on-opUnd j.ludy 
of tiio naturt‘ and inod(‘ of ('rystalli.sation in 
bladder atone:; i:; in pi'op.r<‘;:s in thi:; laboratory 
and th(‘ proa'ut report disal;; vvitli r.onu^ prtditni- 
nary riMilt:; td' electi’on inicrop.raphii* aluditsa. 

d'ln‘ eah’Uh :;tudi{’d vvtu'e from Dtdlii ai’ca 
u luu'o tile <h: ea:;e i:. endeiuH’ aiuoup.at cliildrtHi 
iM-hiuJunp. to poor famihe:;’’ Tla* .stoiu's \ver«* 
<’hocolat<*-brown in coloui* with a nodular ;:ur« 
f.ice/* s«ane of t,he .atone:: were as mucli nr. tin 
nu'h loiii* in cro:::;‘^:;e(dion. 'Phe (‘ahatli werei 
('lit into two halve:; and :;mal! section:; of lh(‘ 
:.t<nie:, weTe :.coop(‘d out from diilcrmti ri‘p,ions 
and (’areftdiy powdered in an apati^ mortar, 
'riif powdered :;:imple:; wa-re hr.st (‘xamiitial hy 
X ray p(Avder dilTraeUou employing (hi 
isidiation from a PhiU{)s lUlU X-ray diflnic- 
tion unit. X-ray liitfra^dion data indientta! 
the pr<':;(*nci‘ of whewellile ((‘alcitim oxalah‘ 
monohydrattd and acid ammonium urah^ a.s 
tin* imain (‘omponmiks, 

Tile powdtu'ed samphss w(‘r<‘ tium <‘xa;min<*d 
in a Philips KM-li)U (dtadron microscope. 'For 
this purpose, siiccinums wtua* iu*(*parcd hy 
allowinn a drop (vf dilut<‘ aqiaanis Ku.sfam.sion 
of tlu^ powthuaal samph' to (wnporaU^ on a 
cellulose ac(dat(‘ .suti.st,r;d<‘ which was sU})portcd 
on a 2{H) mesh copper grid. 
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Three distinct kinds of crystallisation on 
amorphous substrates were observed in the 
electron-micrographic scannings. The first 
kind was in the form of rods (Fig. 1) with one 





Figs. 1-4. Different kinds of crystallization in urinary 
calculi. Fig. 1. Crystalline rods (x 4,000) Fig. 2. 
Amorphous hollow fibrils in which precipitation occurs 
(X 4^200). Fig, 3. Discrete crystallites on the surface of 
amorphous cylindrical substrate, white patches indicate 
places from which crystallites were dislodged ( X 9,000). 
Fig. 4. Globular matrix containing crystallites ( X 12,000). 

pointed end. The density of crystalline 
materiail within these rods was not necessarily 
uniform; at high magnification, the opacity to 
electrons varied along the length of many rods 
scanned. Apparently, this type of precipitation 
occurred in fibrils, lacking any fine structure, 
shown in Fig. 2. The fibrils, which are not 
crystalline, in the sense that they do not give 
any electron diffraction pattern, are most pro¬ 
bably organic in nature. 

Figure 3 illustrates a second kind of crystal¬ 
lisation. In this case, small discrete crystallites 
were found lodged on the surface of hollow 
cylinders ; the precipitation was not! continuous 
within the amorphous cylindrical substrates. 
Some of the crystallites were dislodged from 
their positions most probably when the calculi 
were powdered. 

Another kind of crystallisation was found to 
occur in globular substrates (Fig. 4). The 
globules' have the appearance of coacervates in 
which crystallisation has occurred. The outer 
portion of the globules were amorphous to 
electrons. 

It is clear from the above that more than 
one mode of precipitation of crystalline matter 
on amorphous organic matrices is operative 
in the formation of urinary calculi. 

Author’s tjianks are due to Dr. A. L. Aurora 
for samples of calculi and helpful discussions, 


and to Prof. R. M. Barrer, London, for making 
available an EM-100 electron microscope. 

Dept of Chemistry, M. V. R. Rao. 

University of Delhi, 

Delhi-7, May 9, 1970. 
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AGE OF THE TIPAM SANDSTONES 

Ever since the discovery^ of vertebrate fossils 
in the upper beds of the Boka Bil stage of the 
Surma Series in Assam, the age of the over- 
lying Tipam Sandstpnes has been in doubt. On. 
the evidence of marine invertebrate fossils^ 
paleontologists assigned a Pliocene age to tjie 
Tipam Sandstones but because of absence of 
any break in sedimentation and partly because 
the Tipam Sandstones laterally merge into the 
Boka Bil beds, field geologists urged a Miocene 
age for the beds, which prevailed. The 
mammalian fossils recently discovered in the 
underlying Boka Bil beds include Dorcatherium 
sp. which first appears in the Nagri stage of 
the Siwaliks and the Nagri stage has been 
dated by Lewis^ as belonging tp the Fontian. 
The Tipam Sandstones must therefore be 
younger than the Boka Bil beds or at most 
of Pontian age, if they laterally merge with 
the latter. 

Hill Side Lane, S. K. Borooah. 

P.O., Silpukhuri, 

Gauhati-3, May 1, 1970. 
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3. Lewis, G. E., “A new Siwalik correlation,** Am, 
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EXTROVERT CORPUS LUTEUM 
IN TWO SPECIES OF INDIAN BATS 

The occurrence of the extrovert corpus luteum 
is a rare phenomenon among the mammals and 
been noticed . in two species of British 
horse-shoe bats (Matthews, 1937), in the 
African insectivore, Elephantulus myurus 
(Van der Horst and Gillman, 1940, 1942), and 
in tjie mouse-tailed bat, Rhinopoma kinneari 
(Anand Kumar, 1965). While investigating the 
development of the corpus luteum in several 
species of Indian bats in this laboratory it 
was noticed that tjie corpus luteum becomes 
completely extroverted in Hipposideros julvus 
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fulnns (F;uinly—IIippc)Hitk*ridav) and partially 
extroverted in Mvguderma lura lyra (Family— 
MeMadermatidje). lk>th species havt* an 

annind rti>rt)ductive eyek* and hret‘d in a 
jsharply ck‘!lned seaja>n, Copulation taken plaei‘ 
in tlu» neecmcl wtH‘k November, and in im¬ 
mediately followed by fertili/,ation and preg¬ 
nancy. 'rUe young are tlelivered lati‘ In 

April, In liotli tht‘ ^species thi^re is an unusual 
pbysioUiidcal dominmiee of Uu* left ovary (»ver 
the right* and a single Clraatlan follleh* attains 
full dt‘veliipmi‘nt during <*aeli reproduetiv** 
i'yele. 'rhi» pre«(andatory follicle tnanu's near 
the iHTiphery of tlu* ovary luntr its ob-hilus 
vml Imnn^itiatidy aftiu* tivulation the granultj.sa 
cells id ilie Craidlan folhcli* otme iuit of the 
ruptured twi. Wdhin a Vi*ry short pt*ri<Hl tlu* 
entire granuhisa layer iHTomc^s expimed and 
extroverted in !!ippmkit*rm fulPH^ fulvuM, In 
the case of MeiiUth’ririft l|im iym only n part 
i»f Uh‘ granulosa layer tiecianes i*xtrovtaded. 
!h‘nct.» lhi» entire corpus luteum k outHkh* the 
ovary in Hliipmhb^rm futmm whereas 

only a part uf the rorpux luteum Is outside thi‘ 
iwary In Meg^tdermu tyra l|/r«. When fully 
formed tln^ coriius luteum of HIppojilderos 
fultms fuUnm is larger than the rest 
of the ovary and occurs as a thick cap 
ov«*r the distal end of the ovary. Figures I 
anil 2 are phofiimirrographs of the ovary with 
the corpus Itileiim In iHpimddfmm fubmn 
fulmm iind Mepaderwfl tyra lym respectively. 

Tht" griimilosfi cells undergo hypertrophy anti 
liiTome viicuoliited and luteinlmi, and contain 
a single' itirge vesleiiliir nucleus each (Fig. 3). 
Tln^ cells of the Ihecii interna ciulckly migratt* 
itilci the developing corpus luteum and form 
thin striinds of fllirous-like cells between tin* 
liitidiiiy.rci cells. The ^.onc between the extro¬ 
verted corpiiM Ititeiim and the rest of the ovary 
coiitiitiw remtiants of the theca externa and 
bltifxl capillaries in lllf^irwlflerfm fnhnm fttlpun. 
Numertiiii blomi eiiplllftrles extend from the 
base of the corpus Ititeum rittd spread wer dla« 
tally Just bclow» the surface of the corpus 
lutc^um. 

While deiicflblng the structure of the ovaries 

of some lints, Gopalakrlshna and Moghe 
Cliihl mcnWcmecI that in all the bats they 
itudied liicludlni Megadenrta lyra lyra the 
corpus lutcunn liti within the conhnci of the 
ovary. Either they did not get the very early 
ittgei of tti© development of the corpus luteum 
in this bat m they mliinterprttcd the vascu- 
Iari»d ptrlphtrsl surface of the corpus luteum 
a« the cortex of the ovary, 



FtUS, l a Fig. 1. Ovaiy with thi corpus luteum in 
////AwiV^w fuims X 45. Fig. 3. Ovary with 

corpus luteum In lym lyra^ X 46. llig. 3* 

Part of the corpui luteum of //ippotidit&s fuhtu /H/tmt to 
ihow the hypertrophied vacuolated lutelnijsed cells teperated 
by ine throui strands, X 160. 

In the two Kpceios of bats studied here the 
corpus luteum is ihort-lived and starts regres¬ 
sing soon after the embryo is completely im¬ 
planted. In both the species the corpus luteum 
bcconu'H* completely n^gnmmd after the for¬ 
mation of the ehorio-vitelline placenta. It Is 
|H‘rtirtenl to mention hore that the chorio- 
vitcdlfne placenta becomes completely organked 
at a vcTy early stage of gestation, Perhtp® the 
c*arly regression of the corpus luteum in these 
bats may be related to the fact that iti endO'- 
erlne function is taken over by the well- 
arganiy.ed placenta at an cirly stage of preg¬ 
nancy* 

Whereas the corpus luteum normally develops 
within tht^ eonllmm of the ovary In moit 
mammals, the rcistms for the formation of the 
extrovert corpus luteum in a few mammals 
nrc! not known. 

Dept, of Zoology, A. OoPAi.aERisHNA, 

Institute of Science, D. R. Patil. 

Nagpur, May 20, 1070, Mias E. Nagarajah. 
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ULTRASTRUCTURAL EVIDENCE OF 
HEAVY PROTEIN SYNTHESIS IN 
ANCISTROCOMA PELSENEERI 
(THIGMQTRICHIDA : CILIATA) 

Of all the important functions of endoplasmic 
reticulum, the one that has received most 
attention during the recent past is tha-t of 
protein synthesis. This activity is carried out 
specially by the rough endoplasmic reticulum 
(RER) of the cells in metazoa. The cells 
which are designed for heavy protein synthesis, 
e.g., liver, pancreas or the lactating epithelial 
cells of mammary gland, etc., show great activity 


t Current 
S (Hence 

stacks of whorls. Ultraytriu’tiu'al cvuit'iKa* 
show's that activity of REI\. similar (o the 
secreting gland cells mentioned i:. 

present in this ciliate also. 

The RER is .^und in stacks forming varmn.: 
configurations. As paralUd .stai'ks if is t.reii 
near the macronucU’Us and in otlu*r of 

the cell bod.y (Figs, l, 2 and 3). In om* of 
the whorl stacks, the innt‘rnio,‘.t whorl :;r( ni.': 
to have lost its ribosonu's and In'cinnrr. rmooth 
ER. A space also develops in the centn* <»f thi* 
whorls and one or two vc'siclcs*; (arrow) appt'ar 
in this area too (Fig. 2). In soim* otiur 
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number of whorls as compared to the whorl 
stacks of Fig. 2. In another stack of whorls a 
stage has reached in which the number of 
whorls has reduced to just one and with an 
increased central space the number of vesicles 
has also increased (Figs. 3 and 4). This 
stage seems to have been further developed 
in certain area of the cytoplasm where the only 
surrounding whorl of REE, has also moved away 
and the vesicles are released in the cytoplasm 
(Fig. 5). 

Conclusions .—The presence of high activity of 
RER similar to the cells designed for heav^^ 
protein synthesis suggests that possibly there 
is an active synthesis of protein taking place in 
Ancistrocoma also. Histoohemical tests at the 
light microscope level show that there exists 
a mucoprotein complex in fhe mucigenic bodies 
of this ciliate. Mucigenic bodies are one of 
those many well-known organelles: of the 
ciliates wlhioh eject mucoid substance under 
certain physico-chemical stimuli. These bodies 
are seen abundantly in Ancistrocoma and are 
used constantly to eject their contents outside 
the body. It is possible that the protein syn¬ 
thesis activity of the cell is directed towards 
the production of mucoprotein complex of 
the mucigenic bodies. The secretive activity 
of the cell is further supported by the forma¬ 
tion of vesicles inside the whorls of RER. 
These vesicles may ultimately be developing 
into precursors of mucigenic bodies. 

Department of Zoology, M. A. Khan.* 

University College of Swansea, 

Swansea (U.K.), May 26, 1970. 


* Present address: Department of Zoology, Osmania 
University, Hyderabad-7, India. 
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EFFECT OF ADRENALIN 
ADMINISTRATION ON THE 
CHROMATOPHORES OF THE PRAWN 
METAI>EnAEU^ MONOCEROS (FABR.) 

Very few reports have appeared on the effect 
of pharmacological agents on the ohromato- 
phores of Crustaceans.^'^ Beauvallet and VeiH 
have reported that adrenalin has a darkening 
effect when injected to Palcemon. In Leander 
adspersus^ and Orconectes virilis^ injection of 
adrenalin produced dispersion of red pigment. 
But on the other hand in Palcemon paucidens. 


Aoto-^ did not observe any change in the state 
of the red pigment after administration of 
adrenalin. Among brachyurans, injection of 
adrenalin to destalked Gelasimus annulipis^ 
evoked dispersion of red pigment, whereas 
similar treatment was without any effect on 
the melanophores of Uca pugilator." As these 
reports on pigment responses to adrenalin 
treatment are not uniform it is necessary to 
extend these investigations to other crustacean 
species. The following account deals with the 
responses of the pigments within the chromato- 
phores to injection of adrenalin in the prawn 
Metapenceus monoceros. 

The prawns under investigation measuring, 
6 to 8 cm. in total length were collected from 
Mahim estuary on the Bombay Coast and kept 
in an aquarium containing sea-water for 
acclimatization. After two days, twenty intact 
prawns were selected from the stock aquarium 
and divided into two groups of ten each and 
kept in sea-water in two separate white con¬ 
tainers under illumination (100 watt bulb at 
a distance of 30 cm.). After they had fully 
adapted to white background, each animal of 
one group received 0*05 c.c. of adrenalin, 
(BDH, 1: 1000), whereas the animals belong¬ 
ing to the other group (Control) received 
0*05 c.c. of sea-water. The red, yellow and 
black pigments within the trichromatic 
ichromatophores of the uropods of each animal 
of the respective group were staged according 
to the system of Hogben and Slome^ prior to 
injection and then 5, 10, 15, 30, 45 and 60 
minutes after the injection. The results 
obtained are presented in Fig. 1. 

In the white-adapted animals, the red, yellow 
and black pigments are fully concentrated 
before injection of adrenalin. From Fig. 1, it 
is obvious that injection of adrenalin when, 
given to these white-adaipted animals causes 
dispersion of these pigments. The degree of 
dispersion is greatest in the red pigment and 
least in the black pigment. The yellow pig¬ 
ment shows an intermediate condition. The 
administration of adrenalin to destalked prawns 
and also to the intact ones adapted to black 
background has no effect on the dispersed state 
of the three pigments within the chromato-, 
phores. 

The injection of adrenalin to prawn adapted 
to white background brought about dispersion 
of red, yellow and black pigments. This find¬ 
ing is in agreement with those reported in 
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Leander adspersus,^ Gelasimus annulipis^ and 
Orconectes virilis^ but is at variance with the 
findings made in Palcsmon paucidens^ and Uca 
pugilaiorj The reason behind this difference 



FIG, 1. Responses of the red, yellow and black pig¬ 
ments of white-adapted prawns, M. monocerfis to adrenalin 
injection. A—animals recdving adrenalin injection. 
B—animals receiving sea-water injection. 

in the response to adrenalin treatment is not 
clearly understood. 

Animal Physiology P. V. Rangneker. 

Division, M. N. Madhyastha. 

Zoology Department, 

Institute of Science, 

Bombay-32, April 14, 1970. 
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ISOLATION OF SALMONELLA 
TSHIONGWE (6, 8 : c, h : e, n, z 15) FROM 
A GUINEA-PIG 

Salmonellosis is one of the most devastating 
infections which can occur in guinea-pig 
colonies. Salmonella typhimurium and Salm. 
enteritidis have been incriminated as the com¬ 


mon causal organisms of fulminating epidemics 
in guinea-pigs (Harris, 1962). 

Freeman (1948) isolated Salm. poona from 
a guinea-pig in an epizootic infection. Ghosh 
and Chatter jee (1960) recorded the first 
natural outbreak of septicaemia in guinea-pigs 
in the country due to Salm. dubHri. Juyraman 
et al. (1964) described an outbreak of salmo¬ 
nellosis in guinea-pigs due to Salm. welU 
evreden. Other Salmonella serotypes which 
have been reported from guinea-pigs in India 
are Salm. anatum, Salm. enteritidis, Salm. 
typhirmurium, Salm. derhy and Salm. worthing^ 
ton (Khera, 1968). 

This note records the isolation of Salm. 
tshiongwe from a dead guinea-pig which on 
necropsy examination revealed lesions sug¬ 
gestive of septicaemia. The isolation of this 
serotype has been reported earlier from meat 
animals and food stuffs (Kelterborn, 1967). 

The organism was isolated by direct culture 
from the heart-blood on MacConkey’s lactose 
agar. The isolate was identified as Salmonella 
biochemically and for serological typing the 
culture was sent to the National Salmonella 
and Escherichia Centre, Kasauli. 

The organism was motile and formed colonies 
which were semi-translucent, smooth, circular 
with entire edge and low convex. It did not 
hydrolyse urea and was M.R. positive. Indole 
and Voges-Proskauer tests were negative. 
Glucose, mannitol, sorbitol, maltose, trehlose 
and dulcitol were fermented. It did not fer¬ 
ment’ inositol, adonitol, salicin, lactose and 
sucrose. L-lysine HCl, L-ornithine HCl and 
L-arginine HCl were decarboxylated. Hydrogen 
sulphide was produced on triple sugar iron 
agar. It gave a positive nitrate test and was 
positive for Simmon’s citrate. 

This organism was found pathogenic to 
Swiss mice. Inoculation of 0*5 ml. of 24 hours 
broth culture into mice intrap eritone ally 
killed them within 24-30 hours. In vitro anti¬ 
biotic sensitivity test was carried out using 
Difeo, Bacto-sensitivity discs of medium con¬ 
centration. The organism was found sensitive 
to polymyxin B, streptomycin, Chloromycetin, 
neomycin and dihydrostreptomycin. 

The authors are thankful to the Director, 
Central Research InsAtitute, Kasauli, for sero¬ 
logical typing of the isolate. 

Dept, of Veterinary Pathology, M. P. Kapur. 
College of Vety. Medicine, D. S. Kalra, 

Haryana Agricultural Univ., 

Hissar, May 14, 1970. 
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A NOTE ON LICHENS FROM KASHMIR, 
INDIA 

Lichen collections from the Kashmir valley in 
the vicinities of Srinagar (alt ca. 5,500 ft.), 
Gulmarg to IChilanmarg (7,000-9,000 ft), 
Pahalgam (8,000 ft.) and Sonamarg (9,000- 
11,000 ft) made by the excursion party from 
the Department of Botany, Lucknow Univer¬ 
sity in 1968, have been examined. The collec¬ 
tions at each of the above localities are not 
exhaustive, but apparently the common and 
conspicuous lichens have been collected. As 
exemplified by the numerous common species 
the lichens from Kashmir exhibit a close 
relation to the European lichen flora. 

Out of the total of 43 species determined, 
the nine taxa detailed below in the beginning 
are reported for the first time from the Indian 
sub-continent as seen on comparison to the 
Catalogue by Awasthi (1965). This indicates 
the richness in the lichen flora of Kashmir as 
well as the possibilities of more interesting 
finds if exhaustive collections are undertaken. 

1. VcTTucaria cethiohola Wahl, ex Achi— 
Sonamarg; on submerged stones in the stream¬ 
let below the foot of the glacier. Thallus 
crustaeeous, effuse, thin, dark to olivaceous 
black ; pcrithccia hemispherical, partially im¬ 
mersed, upto O'*3 mm. in diam. ; perithecial wall 
black, 38 m thick ; hymenium hyaline, I + red : 
spores colourless, simple, ellipsoid, 15-28 X 
The species is distributed in high mountains 
of Europe and Eastern Asia. 

2. Calicwn ahietinum Pers.—Gulmarg ; on 
bark of conifer tree. Thallus Ifiin, ashy 
granulose l,o evanescent ; stipe thin, erect, 
black; disc black, pruinose ; spores brown- 
black, 2-cclled, ellipsoid, 11-12x3-5-4/^. The 
species is widely distributed in the temperate 
regions of the world. 

3. Catillaria atropurvurea (Schaer.) Th.Fr.— 
Gulmarg ; on dead wood. Thallus evanescent; 
apothecia eventually flat to convex; spores 


colourless, 2-celled, 9-12 x 5-6 (m. The species 
is well distributed in temperate regions of the 
world and always occurs on dead wood. 

4. Stereocaulon condensatum H o ff m.— 
Pahalgam; on sandy soil along river bank. 
Primary thallus squamulose, persistent; 
squamules crowded with brown-black cephalodia 
containing Stigonema alga; pseudopodetia 
short (upto 10mm.), sterile. The species is 
distributed in temperate Europe, America and 
Java. 

5. Peltigera preetextata (Floerker) Zopf— 
Gulmarg to Khilanmarg ; on old wooden logs. 
Thallus characteristically marginally squamu- 
lose-isidiate ; underside white-veined, sterile. 
The species is distributed in temperate regions 
of the world. 

6. Pertusaria globulifera (Turn.) Mass. var. 
discoidea (Pers.) Almb.—Gulmarg to Khilan¬ 
marg ; on bark of coniferous trees. Thallus 
suborbicular, crustaceous, cracked-wrinkled, 
greenish-grey ; sorelia dense, discoid, large, 
white. Thallus K-, C1-, Pd-. The taxon is 
distributed in the temperate parts of the world. 

7. Parmelia glabra Nyl.—:Gulmarg to Khilan¬ 
marg, Pahalgam and on way to Sonamarg 
(7,000 ft.); on bark of coniferous trees. Thallus 
brown, non-isidiate and non-sorediate ; under¬ 
side black with rhizinae ; medulla white, K-, 
Cl -f red, KCl + ^ed ; apothetica upto 5 mm. in 
diam.; spores colourless, simple, ellipsoid, 12- 
14 X 5-7 /i. The species is distributed in tem¬ 
perate regions of Europe, America and Africa. 

8. Parmelia glahratula (L a m y) N y 1.— 
Gulmarg and Pahalgam ; on bark of conifer 
trees. Thallus dark brown, densely isidiate ; 
underside black with branched rhizinae ; 
medulla white, K-, Cl + ^red, KCl + red, Pd-; 
scarcely fertile ; apothecia upto 5 mm. in diam.; 
spores colourless, simple, oval to ellipsoid, 
7-11x5-7 ft. The species is distributed in 
cooler northern regions of the world. 

9. Parmelia ulophyllodes (Vain.) Sav.— 
Khilanmarg and on way to Sonamarg ; on bark 
of conifer trees. Thallus glaucous grey to 
pale grey, marginally intermittently sorediate; 
underside grey to brownish with short rhizinae ; 
medulla white, K-, Cl + red, KCl + red. The 
species is known from western Siberia. 

The additional 34 taxa comprising the collec¬ 
tions) are : 

Dermatocarpon moulinsii (Mont.)Zahl, 
D. miniatum (L.)Mann, D. vellereum Zschacke, 
Lecidea sp., Rhizocarpon tinei (Tornaib.) Rune., 
Collema polycarpon Hoflm., Leptogmm satur- 
ninum (Dicks.)Nyl., Pelligera canina (L.)Willd., 
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P. doUchorhiza Nyl., P. horizontalis (Huds.) 
Baumg., P. polydactyla (Neck.) Hoffm., P. rufes- 
cens (Weis.) Humb., Lecanora carpinea (L.) 
Ach., L. chlarotera Nyl., L, mnuralis (Schreb.) 
Rabenh., Ochrolechia pallescens (L.) Mass., 
Parmelia horreri (Sm.)Turn., P. capemta (L.) 
Ach,, P. flaventior Stirt. (syn. Parmelia hima- 
layensis Nyl.), P, furfuracea (L.)Ach., 
P. scortea (Ach,.) Ach., P. suhargentifera Nyl. 
(syn. Parmelia verruculifera Nyl.), P. sulcata 
TayL, Hypogymnia physodes (L.)Nyl., Cetrelia 
cetrarioides (Del. ex Duby) Culb. et Culb. 
(syn. Parmelia cetrarioides Del. ex Duby), 
Evernia divaricata (L.)Ach., Ramalina sinensis 
Jatta, Xanthoria candelaria (Ach.)Arn., X. sub-- 
stellaris vacr. subsorediosa Has., Buellia montana 
H. Magn., Physcia aipolia (Ehrh.) Hampe, 
Physconia grisea (Lam.)Poelt (syn. Physcia 
grisea Lam. ZahL), Physconia pulverulenta 
(Schreb.) Poelt (syn. Physcia pulverulenta 
Schreb. Hampe), Physconia pulverulenta var. 
argyphoea (Ach.) Awasthi comb. nov. (syn. 
Parmelia pulverulenta v. argyphce Ach. 
Lichengr, Univ., p. 474. 1810 ; and Physcia 
pulverulenta v. argyphcea (Ach. Nyl.), and 
Anaptychia kaspica Gyel. 

One (K. P. S.) of the authors is thankful tO' 
the C.S.I.R., New Delhi, for the award of a 
Junior Research Fellowship. 

Dept, of Botany, Dharani Dhar Awasthi. 
Lucknow University, Krishna Pal Singh. 
Lucknow, April 28, 1970. 
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SILICIFIED PSEUDOSTEM OF 
CABNA L. FROM EARLY EOCENE OF 
DECCAN INTERTRAPPEAN BEDS, 
M.P., INDIA 

The genus Canna L. has been, known so far 
in fossil state only by leaf impressions.^’-’^ The 
pseudostem and roots described here are the 
first petrified fossil record of Canna. The 
material comes from the Deccan Intertrappean. 
beds of Mohgaon Kalan (22° 1' N., 97° 11' E.) 
in district Chhindwara (M.P.), India. The 
specimen, before sectioning, was 5*4 cm. in 
length. On sectioning the pseudostem, we 
came across many roots at itis basal end. 

. Root (Fig. 1).—The roots are 0*7 to 1*5 mm. 
in diameter, root hairs absent. Cortex is 
divisible, into outer cortex with compactly 
arranged hexagonal cells and inner cortex 
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with loosely arranged round cells and inter¬ 
cellular spaces. Both the endodermis and peri- 
cycle are one cell thick, the former has 
casparin thickenings. Xylem strands 8 to 10, 
2 .'adially arranged, protoxylem exarch, meta- 
xylem elements 50-66 ^ and protoxylem 17 m 
in diameter. Phloem patches indistinct, 
alternato with xylem. Pith thick-walled and 
composed of hexagonal cells. 



Figs. 1-3. Fig. 1. T.S. part of fossil petrified root. 
Fig. 2, A part of leaf-sheath showing fibrous and 
vascular bundles, and air canal. Fig. 3. A vascular 
bundle of leaf-sheath showing the tissues. Ac, Aircanal- 
CC, Commissural connective ; £>Sc, Dorsal scleren- 

chyma; E, Endodermis; Ep, Epiblema; P, Fibrous 
bundle ; (?, Ground tissue; InC, Inner cortex; Lep, 
Lower epidermis ; Mxy, Metaxylem ; OtC, Outer cortex ; 
P, Perycycle ; Pa, Parenchyma cells ; Ph, Phloem; 
Pt, Pith ; Pxy, Protoxylem ; Uep, Upper epidermis ; 
VSc, Ventral sclerenchyma. 

Pseudostem. —Transections of the pseudostem 
reveal 4 to 6 concentric leaf-sheaths which are 
wider in the middle but gradually become 
narrower towards the margins. Each leaf- 
sheath has vascular bundles in four arcs (I, 
II, III and IV), a single series of large air 
canals (Fig. 2) and all these arranged in 
definite sequence. There are also present 
fibrous bundles which lie close to the abaxial 
side of the leaf-sheath (Fig. 2). Air canals 
have narrow parenchymatous cells which 
enclose large intercellular spaces (Fig. 2). The 
epidermal cells are slightly cutiicularised. 

The vascular bundles are elliptical or dumb¬ 
bell-shaped and are characterised by a single 
large metaxylem vessel sorrounded by xylem 
parenchyma ; furthermore, they possess dorsal 
and ventral sclerenchymatous sheaths. Few 
thick-walled cells between metaxylem and 
phloem probably represent commissural con¬ 
nectives (Fig. 3). Protoxylem within the 
bundle is situated towards the periphery. 
Phloem is well preserved (Fig. 3). 

The structure of the petrified pseudostem 
and roots described above have been compared 
with similar structures found in the various 
families of the order Scitaminese.^-c-T it ihas 
been observed that very close resemblance 
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exists with the Cannaceae, specially with the 
genus Canna, 

Wc thank the University Grants Commis¬ 
sion for providing financial aid and the 
Director, Birbal Sahni Institute of PalcCO- 
botany, Lucknow, for library facilities. 
Department of Botany, B. S. Trivedi. 

Lucknow University, C. L. Verma. 

Lucknow, May 13, 1970. 
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GROWTH SUBSTANCE CONTENT IN 
TOMATO SEEDS 

Tomato seeds (Lycopcrsicuvi esculentum Mill), 
few daiys after collection from the fruits, showed 
poor germination while those stored for longer 
periods germinated well. The presence of some 
inhibiting substances in tomato juice was 
shown to be the cause for the failure of germi¬ 
nation of the seeds inside the fruits.^ However, 
leaching of the seeds was shown to decrease 
the inhibitor content and improve germination 
in tomato/'J Xanlhiurn and lettuce,*'^ and in the 
excised embryos of Fraxiyius cxcelsiorf^ and 
groundnut embryo axis.'* The present investi¬ 
gation was undertaken to find out the dilTer- 
ence, if any, between seeds dried for 48 hours 
and those stored for longer periods, in their 
growth substance content. 

Seeds were collected from freshly harvested 
tomato fruits and aii-dried for 48 hours and 
were designated as ‘fresh’ seeds, and those 
stored for over six months under laboratory 
conditions were designated as ‘stored’ seeds. 
Both ‘fres'h’ and ‘stored’ seeds were sown in 
petriplatcs (6" dia.) containing just-moistened 
(3 ml.) filter-papers. The plates were covered 
by the lid with moistened filter-paper on the 
inside to maintain humidity. 

The percentage germination of both, ‘fresh’ 
and ‘stored’ seeds, at the end of 72 hours after 
sowing, was 9 and 56 (mean of 3 replica¬ 
tions) respectively. The poor germination in 
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the former might be due to the presence of 
more inhibitors than in the stored ones. 

The growth substance content was extracted 
from both, ‘fresh’ and ‘stored’ seeds, follow¬ 
ing the method of Villiers and Wareing.'? The 
chromatograms after development, were cut 
into ten equal strips and each strip was eluted 
in 2% sucrose solution overnight and the eluates 
were assayed for their biological activity using 
the rice coleoptile straight growth technique.- 
2% sucrose solution served as the control. 

The growth substance content showed active 
inhibition in both acidic and neutral fractions 
of ‘fresh’ seeds (Fig. 1, A). In the acidic frac¬ 
tion of ‘stored’ seeds, however, growth inhibi¬ 
tion occurred at Rfs 0-5-0 *6 and 0-7-1-0 and 
in neutral fraction at Rfs 0-1-0-3, while the 
rest of the Rfs in both the fractions showed 
growth promotion, more so at Rfs 0-0-0-1 and 
0-3-0-4 of the acidic fraction (Fig. 1, B). The 
presence of more inhibitors than the promoters 
in the ‘fresh’ seeds and vice versa in the 
‘stored’ ones explains the poor germination in 
the former compared with the latter. 

ACIDIC NEUTRAL 



Rfs 

Fig. 1. Growth substance content in (A) ‘fresh’ seeds 
and (B) ‘stored* seeds. Dotted lines indicate the coleoptile 
growth in the sucrose control solution. 

The inhibitor content decreased and the 
germination improved in ‘fresh’ tomato seeds 
when they were kept for leaching ; the leachate 
collected from the seeds also exhibited the 
presence of inhibitors, confirming thereby that 
the poor germination in tomato was only due 
to inhibitory substances in the seeds.^ In 
groundnut (var. TMV.3) seeds also the germi¬ 
nation percentage improved with storage, 
corresponding with a decline in growth, inhi- 
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bitor content and increase in growth promo¬ 
ters.^ Thus, storage of the tomato seeds for 
longer periods decreased the inhibitors and 
enhanced the level of growth promoters 
The first author is grateful to the Cblrt 
for the financial assistance. 
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ABNORMAL CONJUGATIONS IN 
SPIROGYRA 

Several forms of abnornial or anomalous 
conjugation processes have been observed in 
various species of SpirogyraN^^ These involve 
formation of seemingly triploid or tetraploid 
zygospores,conjugation between three or 
more cells,gametic fusion across the 
transverse septum between adjoining cells,^ 5 s lo 
and parthenogenetic formation of zygospores by 
the gametes individually.'^’^ 

In the course of cytotaxonomic studies on 
filamentous Conjugates, the authors came 
across a number of abnormal conjugating pro¬ 
cesses. It is intended to record them here as 
they illustrate the range and plasticity of this 
biological phenomenon within the genus. 

In Spirogyra varifovcolata Prasad et Dutta^i 
most of the cells show normal conjugation and 
zygospore-formation, but in some cells (Fig. 1), 
even though the conjugation tubes are produced, 
azygospores or parthenospores are formed 
inside either conjugating cell from the gametic 
protoplasts. It may be mentioned that although 
cases of similar abnormality have been observed 
in other species of Spirogyra, no information 
is available on the future fate of such azygo¬ 
spores in any species and it is not known 
whether such azygospores or parthenospores 
are viable and capable of germination or not. 

In another material of Spirogyra, the specific 
identification of which could not be made due 


to non-availability of mature zygospores, 
certain other types of abnormalities were seen. 
The cells of these filaments measure 50-63 ^ x 
90-158 and possess 3-4 chloroplasts making 
1*5 to 4 turns in each coll. 



Figs. 1-4. Figs. 1-2. Sptragryra varifaneolata Trasad 
et Dutta. A pair of conjugating filaments with one pair 
of cells forming normal zygospore in the female cell and 
another pair of cells showing azygospores in Ijoth the 
male and female cells. Figs. 2-4. Spirogyra sp. Fig. 2. 
Conjugating filament showing a normal zygospore and 
a“tetraploid’ zygospore. Fig. 3 < 2 . A filament showing 
early direct lateral conjugation. Fig. 3 <5 & d*. l^ilaments 
with zygospores formed as a result of dircctlateral conju¬ 
gation and a parthenospore. Fig. 4; Filaments with one 
normal zygospore and two parthenospores in the female 
cells. 

It was observed that in some cases, the two 
adjacent female cells of a filament containing 
fused protoplasts formed as a result of scalari- 
form conjugation got fused together again after 
dissolution of the transverse septum separating 
the two female cells and formed a zygospore 
traversing the two cells (Fig. 2). This zygo¬ 
spore, presumably, is tetraploid. Several 
authors have called such zygospore as tetra¬ 
ploid but it must be pointed out that this nature 
cannot be established with certainty without 
cytological investigation. 

In another case, the cells showed direct 
lateral conjugation. The middle walls (septa) 
between two adjacent cells dissolve and the 
contents of the two cells fuse to form a zygo¬ 
spore between the two cells (Fig. 3a-c). It 
is interesting to note here that the gametes 
in this case behave isogamously producing the 
zygospore in between the conjugating cells, 
although in the genus Spirogyra as a whole, 
anisogamy is the rule. Similar cases of direct 
lateral fusion reported by Iyengar^ exhibit 




Letters to the Editor 


445 


No. 19 1 

Oct. 5, 1970 J 

anisogamy so that the zygospore is lodged in. 
the female cell. 

Yet another type of abnormality in conjuga¬ 
tion was seen wherein the male gamete after 
entering the female cell did not fuse with the 
female protoplast but, instead, both the male 
and female gametes rounded off inside the 
female cell forming two parthenospores (Fig. 4). 

Dept, of Botany, Braj Nandan Prasad. 

University of Lucknow, Shipra Dutta. 
LucknQW-7 (India), May 26, 1970. 
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CYTOLOGICAL STUDIES IN SOME 
MEMBERS OF AMARANTHACEAE 

Amakanthaceae, a small tropical family of 65 
gt'nera and 850 species,<5 are of considerable 
cytological interest. About 56% of the cyto- 
logically known species are at various polyploid 
level.s, and aneuploidy is not uncommon. 
Besides, intraspecific cytotypes are frequently 
met with. Since the North-West Indian taxa 
remained untouched cytologically, it was thought 
dc.sirable to undertake cytological survey of 
the family from this region with the purpose 
to record original chromosome counts which 
might throw light on the cytological evolution 
of the Indian amaranths. The results of the 
present investigations are given in Table I. 

AUernazithera versicolor with n = 34 is a 
balanced tetraploid and its chromosome number 
is a new record for the species. But for 
Celosia cristata yellow variety and Gomphrena 
globosu, the chromosomal counts of other 
species are in agreement with the previous 
reports, 


Table I 


Taxon 

Chromosome 

Frevioufa 

number 

report 

Celosia argent!a L. 

C. cristata L. 

«==36 

« = 36; 2« = 72, 

« = 18; 2«=36. 

Red variety 

« = 18 

Yellow variety .. 2 

>v=35 


Digera arvensis 

9 

2 n=>=12. 

Forsk. 


n= 9; 2«=:18. 

Amaranthus viridis L. 

n=n 

n=»17; 2 n=34 

Cyathula tomentosa 2 

w = 34 


Moq. 


n = l7; 2n = 34: 

Aerua sanguinolenta 

n==2l 

2 n~4:2. 

Bl. 


2 « = 44. 

Achyranihes aspera 

«=21 

7. 

L. 


II 

li ii 

Alieranthera versi¬ 

« = 34 


color Regl. 
Gomphrena celosialdes 

« = 13 

2n = 26, 

Mart. 

G. globosa L. 

?? ==22 + 0 -IB 

2«=32. 

2 «=40. 

2 w = 42. 

n=22; 2 n=ii. 
2«=:= 45-48. 


The chromosome number n=: 18 and 2 n = 36 
has been reported for Celosia cristata.^'^'^ A 
few individuals of the yellow variety of the 
species are found to have 2 n = 35. In all the 
PMC’s examined at diaikinesis and MI, one 
univalent and 17 bivalents/ are uniformly 
observed (Fig. 1). The former lags during 
AI but occasionally is included in one of the 
poles (Fig. 2). Pollen sterility is 15-20%. 
The presence of 17jj + li in the yellow variety 
and in the red variety coupled with wide¬ 
spread occurrence of 2 n = 36 in the species, 
are indicative of aneuploid derivation of 
2n — 85 from 2 n = 36 by a loss of one 
chromosome. 

Gomphrena globosa, a cytologically variable 
species, exists in cytotypes with 2n = 323, 
2 n = 40, 42^> and 2 n = 44-48.- The presence 
of B-chromosome has been recorded for the 
first time in the species. Figure 3 shows a 
PMC at MI with one B-chromosome and 22 
bivalents. In none of the PMC’s more than 
one B-c'hromosomes have been observed. 
However, PMC’s without B-chromosomes are 
quite common. 

The somatic number, 2 n = 34, for Cyathula 
tomentosa, worked out from rooVtip mitosis, 
confirms the report of u = 17 and 2 n = 34.4 
The karyotype is alpaost symmetrical witl^ 
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pairs with median, four pairs with submedian 
and seven pairs with subterminal primary 
constrictions (Fig. 4). A submedian pair (SS) 
possesses a secondary constriction situated sub- 

medially in the long arm. ^ ^ _ 

r 


r 



FIGS. 1-4, Figs. 1-2. Cdosia crisiaia yellow var. 
1, M I wiA 17n 4- lx, X 2,500. Fig. 2. A I 
17/18 distribahon of chromosomes, X 1,700. 
fig. S. G^pkrma glokna : diakin^is with one B-chro- 
iBc^xgie aw! x 1,700. Fig. 4 Cyathula tcmeniosa: 
with 84 chromosc^es, x I,90Q. 
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CONTROL OF FRUIT-CRACKING 
IN PEAR 


Fruits of Conference variety of pear growing 
on hard clay, acidic soil with pH 5-8 to 6-1 
were observed to be badly damaged due tO' 
fruit-cracking at the Government Gardens, 
Chaubattia. The severe cracking of fruits 
appeared in the above variety during 1968 but 
not in 1969 {vide infra). The symptoms were 
mainly noted on fruits and they appeared after 
fruit had attained some size. The crackings 
were shallow and deep in nature and formed 
a net-like structure on the surface of the fruit. 
The trees showing the fruit-cracking were 
generally stunted in growth and the fruits 
were small, hard, severely cracked with very 
rough skin. The cracking was preceded by 
browning of the tissue and, usually, depression 
on the fruits. No such symptoms were observed 
on the other varieties growing in the orchard. 

A review of the literature showed that the 
main cause of these types of symptoms includ¬ 
ing blossom blast of flowers and buds in pear 
is boron deficiency (Bullock and Benson, 
1948; Richi, 1958; Yataas, 1969). Bullock 
and Benson (1948) suggested 21b. borax per 
tree as the control of fruits cracking due to 
boron deficiency. Crompton (1957) could also 
check the fruit damage due to boron deficiency 
in Bartlett pear by the application of i lb. 
borax or 2 lb. per 100 gallons per tree sprays. 
Richi (1958) found the sprays of 0-5% borax 
very effective in checking the effect of boron 
deficiency in pear. Agrios (1967) suggested 
drought, nutrient deficiency and/or viruses as 
possible causes for net-like, ring-cracking in 
pear. Rom and Morris (1967) showed that 
application of sodium polyborate increased the 
yield, sugar, acidity and vitamin C content of 
apple sprayed with borax beside controlling 
horon deficiency in th^ tree, 
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Table I 

Effect oi borax sprays on fruiUcracking and juice quality in Conference pears 


Fruit characters (1969) Chemical composition of fruits (1969) 
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81-5 

0-363 

8-50 

6 

-04 

4-80 

0-24 

0-698 

2-740 

0* 

-1 % borax 

.. 43-00 

200*000 

8-500 

54-54 

83-0 

0-387 

9-25 

8- 

30 

7-67 

0-03 

0-712 

3*480 

0- 


.. Nil 

263-000 

13-760 

160-00 

84-0 

0-450 

10*60 

8 

•36 

7*80 

0-56 

0-65t 

4-480 

1’ 

•0% 

.. Nil 

262-660 

13-600 

145-45 

84-4: 

0-470 

10-60 

8 

•40 

7-90 

0-50 

0-736 

4-720 


Sprays of different concentrations of borax 
were, tihercfore, tried on Conference variety ot 
trees to control fruit-cracking' during 1968-63. 
Foliar sprays of 0-1, 0-5 and 1*0% borax were 
applied twice after blossom on the affected 
trees. 

Samples of the fruits were analysed before 
the commencement of the experiment and 
after spraying of borax. The results are given 
in Table I. 

The cracking was eliminated in treated 
fruits due to addition of borax which might 
have accumulated more in the fruits than in 
leaves and resulted in removing of the malady 
(Fig. 1). 



Fu;. 1. Effect of borax sprays ou the control o£ fruit¬ 
cracking in pear var. Conference. C—Control; 
borax ; lla—0* 6% borax and Ba~~l ‘0% borax. 


The sprays of 0-5% borax were best among 
all the concentrations in eliminating the crack¬ 
ing, increasing the quality as well as yield of 
the fruits. The fruits in 0*5 and 1*0% borax 
sprays were having higher moisture content, 
T.S.S., total sugars and vitamin C. The fruits 
in these treatments were quite normal in 
appearance. Hence two sprays of borax 
(0*5%) after blossom are recommended for the 
control of such cracking in pear. 

Thanks are due to Dr. S. K. Bose, Officer- 
in-Charge, for the valuable guidance and to 
Dr. J. N. Seth, Fruit and Vegetable Breeder, 
for going through the manuscript. 

Govt. Hill Fruit S. D. Dube. 

Research Station, C. B. Ram. 

Chaubatti Distt., Almora (HP.), 

March 31, 1970. i 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review of Physiology (Voi. 32). 

Annual Reviews, Inc., 4139, El Camino Way, 
luilu Alto. California 94306, U.S.A.), 1970. 
?p. :x — 636. Price post-paid: U.S.A. 
5 Iv-UO : Foreign : $ 10.50. 

Tne :n:rty-5ecoi2d volume of the Annual Re- 
rn*ir o; pirjdology appears with its customary 
rre.gn! of the precious ore of physiology con¬ 
centrated and renned in considerable degree. 

Tr.t contents of this volume are : The Road 
A Se-en:.sx Followed : Notes of Japanese 
Pnys.ology as I Myself Experienced it, hy Gen- 
.ch. Kato; Transport Across Cell Membranes, 
: R Whittam and K. P. Wheeler; Endocrine 
R'A-lit.on of Calcium Metabolism, by D. H. 

C. .pp ■ Skeletal l!^Iuscle, by Alexander Sandow ; 

D. ui-'Uon : Intestinal Secretion, by Thomas 

K Hendrix and Theodore M. Bayless ; CNS at 
tr.tr Cehuiar Level : Identity of Transmitter 
Agents, by Catherine Hebb ; The Functional 
^jrgur.izaticn of Invertebrate Ganglia, by Eric 
H, Kandei and Irving Kupfermann; Central 
Pathways of Vision, by G. S. Brindley ; Pain, 
ay Robert K. S. Lim; Overall Regulation of 
the Circulation, by J. Alan Herd; Systemic 
Circulation : Local Control, by Stefan 
Mellander : Comparative Physio logy: 
C.hromat op bores, by Milton Fingerman; Heart, 
cy Matthew N. Levy and Robert M. Berne ; 
Respiration, by Robert A. Mitchell ; Reproduc¬ 
tion, by David T. Armstrong; Comparative 
Physiology : Electric Organs, by Michael V. L. 
Bennett; The Lymphoid System, by R. A. 
Gstti, O. Stutman, and R. A. Good ; The Regu¬ 
lation of Extracellular Fluid Volume; by 
OilQ H. Gauer, James P. Henry, and Claus 
Behn ; and Some Related Articles Appearing in 
Other ATinufll Reviews. C. V. R, 


Concepts and Models of Biomathematics 
fVol 1). Edited by F. Heinmets. (Marcel 
Dekker. Inc., 95, Madison Avenue, New 
York), 1970. Pp. xi-P 287. Price $16.75; 

£ 8.0 sh. 0 d, 

BlCM^hemical and physiological methodologies, 
have been used primarily to study specific 
molecular processes or functional mechanisms. 
The usual result of such studies is isolation of 
m ipecific system and exploration of a limited 
pwber interactions. Because of this, infer. 


matjion gained by these methods has only 
limited value, and interpretation of these 
results in the framework of the total system is 
highly rest;ricted. In order to understand the 
functional behaviour of the total system, the 
integration of information from various sub¬ 
systems is essential. For this purpose model- 
systems can be developed. These must', contain 
sufficient number of functional units and reveal 
interactions between these units so that func¬ 
tionally meaningful properties are exhibited 
by the model-systems. 

This book contains an outstanding assembly 
of biological model-systems, which have been 
developed and analyzed by highly competent 
scientists using computer t'echniques. It not 
only presents an analysis of the subject-matter, 
but also gives detailed numerical data and the 
computer techniques used. 

The chapters contained in this book are: 
1. Simulation of Glycolytic Systems ; 2. The 
Analysis of Electron Transport Kinetics in 
Mitochondria; 3. Fourier Transform 

Analysis of Tracer Data; 4. Blood Glucose 
Regulation and Diabetes; 5. Analysis of 

Cellular Growth Process ; 5. Modelling of 

Adrenocortical Secretory Dynamics ; 7. Simu¬ 
lating the Grazing Situation ; and 8, A Model 
for Selection in Systems of Species Competition. 

This book will be suitable as a text for 
quantitative biology courses. It will be useful 
to all scientists and students who want to 
develop an understanding of biological 
processes at a quantitative level, and thus 
gain a deeper and more penetrative under¬ 
standing of nature. It will also help in design¬ 
ing more fruitful experiments and carrying out 
advanced research. C. V. R. 


Publications o£ the Information Centre on 
High Temperature Processes at the Univer¬ 
sity of Leeds (England). 

In 1966 a special panel of the Science 
Research Council, Great Britain, concluded that 
the field of high temperature processes merited 
special stimulation and development and con¬ 
sequently, the Council is now supporting a 
number of projects in this field. Two of these 
projects have been initiated in the University 
of Leeds, One of thern Is ^oncerne^ with the 
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establishment of an information centre on high 
temperature processes, and tlhe other with the 
compilation of critically evaluated kinetic data 
for reactions of interest in high temperature 
proces,ses. 

We have received the following sample 
publicaljions from the Centre : 1. High Tern- 
Ve.rat'iio'c Injorniaiion Bullcihi, No. 15, March. 
1970, 25 pages. This Bulletin is published at 
bimonthly intervals and contains references to 
recently published work in the field of high 
temperature research. Annual Subscription 
T 5, or $ 15.00. Information Centre of High 
Temperature Processes Department of Fuel 
Science, The University of Leeds, LS2, 9JT 
Yorkir;hirc, England. 

2. High Temperature Reaction Data, No. 2, 
November 1968, pages vi 34. Department of 
.Physical Chemistry, The University, Leeds 2, 
.England. This report! is the second of a series 
from the evaluation project. In it some homo¬ 
geneous gas phase reactions involving hydrogen 
ajid ox,ygen have been evaluated. A separate 
st'clion is devoted to each reaction and the 
oi-dc'r of material presented is as follows: 
(f.) Thermodynamic data, (ii) Recommended 
valut' of rate constant, (ui) Arrhenius plot of 
avaihtble data, (iv) Table of available data, 
(“??) Discussion, and O^i) References. 

There is no doubt that these informative 
bulletins will be of value to all workers in the 
field of high temperature processes. 


Cationic Surfactants. Edited by Eric Jungcr- 
mann. (Marcel Dekkcr, Inc., 95, Madison 
Avenue, New York, N.Y. 10016), 1970. 

Pp. 652. Price $37.50, 

In recent ytuirs cationic surface active agents 
with antibactt'rial })ropertics have been playing 
an iiiercr-singly importani' role in industry and 
science a.s sanitizing and antiseptic agents, as 
components in cosnu'tic formulations and as 
g<‘rnnaides and fungicides. New aippUcations. 
include their use as antis'taf,ic agents, textile 
sofituiers, corrosion inhibitors, foam depressants, 
flotation clKmiicals, asphalt and petroleum 
additives. 

Thc‘ book under revic^w is volume 4 of the 
Surfact.ant Series brought out by Marcel Dekkcr, 
Tnc. It gives a comprehensive up-to-date 
coverage of cationic surfactants. The contents 
are organized in four parts. Part I, in ^ five 
chapters, covers the oi'’ganic chemistiry of cationic 
surfactants, including synthesis, applications. 
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and physical properties. Part II, in six chapters, 
covers, the physical chemistry of pure cationic 
surfactants and includes discussions of important 
theoretical aspects of colloid chemistry. Part III 
is a critical review of techniques, for the identifi¬ 
cation. and determination of cationic surfactants. 
The two chapters of Part IV are concerned 
with the germicidal and toxicological properties 
of cationic surfactants. Eighteen authors from 
Universities and Industry who are experts in 
this field of work have contributed to the 
fifteen chapters of the book. A. S. G. 


Introduction to Physical Organic Chemistry. 
By R. D. Gilliom. (Addison-Wesley Publish¬ 
ing Co., Inc., West End Hoiuse, 11, Hills 
Place, London W. 1, England), 1970. Pp. 342. 
Price 126 sh. 

This book is designed for a one-semester 
course on physical organic chemistry to under¬ 
graduate seniors. It attempts to relate the two 
complementary approaches to the subject, 
namely, the empirical study of mechanisms of 
homogeneous organic reactions and the 
theoretical viewpoint. The material covers 
molecular orbital theory, chemical kinetiics and 
applications, kinetic isotopic effects, linear free 
energy relationships and determination of 
reaction mechanisms. The last two chaptjers 
deal with electrophilic aromatic substitution, 
and nucleophilic substitution and elimination 
reactions at saturated carbon. The text includes, 
recent advances in the subject, and suggested 
readings and references' to literature are given 
at the end of each chapter. A. S. G. 


Books Received 

From : (Addison-Wesley Pub. Co., West End 
PIousG, 11, Hills Place, London W. 1, England) 
Calculus : A Short Course, By D. E. Richmond, 
1970. Pp. xiv *f 239. Price 70 sh. 

Introduction to Mathematics. By F. M. 
Hudson and D. W. Adlong, 1970. Pp. 479. 
Price 91 sh. 

Physics. By M, Alonso and E. J. Finn, 1970. 

Pp. viii -b 760. Price 89 sh. 

Calculus and Statistics. By M. C. Gemignani, 
1970. Pp. xi -b 353. Price 63 sh. 

Elementary Geometry. By V. H. Haag, C. E. 
Hardgrove and S. A. Hill, 1970. Pp. xi + 255. 
Price not given. 

A First Course in Quantitative Analysis. By 
R. V. Brumblay, 1970. Pp. ix + 420. Price 
65 sh. 
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STUDY OF SEDIMENT MOVEMENT BY FLUORESCENT TRACERS 
AT HALDIA ANCHORAGE* 


H. N. SIDDIQUIE and P. C. SHRIVASTAVA 
Marine Geology Unit, Geological Survey of India, Caloutta-lS 

Abstract 

A new and simple technique for preparation of bulk tracer samples based on varnishing 
sand with fluorescent dye (rhodamine) is described. An investigation of sediment movement 
using tracer prepared by this method was carried out at the Haldia anchorage in the Hooghly 
river. The line sand sized tracer conforming to the sediment size at the Haldia anchorage 
was released at low water and its movement was traced with rising tide. An analysis of 
the tracer distribution pattern indicates that the predominant direction of movement is towards 
north-east and a probable subsidiary direction towards north. The former probably, represents 
the direction of movement of sand and the latter the direaion of fine sediments. The observed 
Ktain velocities range from 4*5 to 10*3 m./min., and the depletion rate 19*9 and S-lkg./min. 
for 50 and 120 minutes. These indicate the large transporting capacity of the flood tide 


Introduction 

LUORESCENT tracers are increasingly being 
used to study the sediment movement in 
Incustrine, fluvial and shelf areas (cf\ Zenko- 
vieh, • Aibulaitov,- Ingle,Scibold*^). The studies 
are of considerable significance for problems 
of coastal engineering, especially in problems 
relailing to hai'bour designs. In India, Golc^» 
t*arried out a fluorescent tracer investigation 
at Mangalore and later some studies were also 
cainded out by the Hydraulics Study Depart¬ 
ment of the Calcutta Port in the Hooghly 
river. 

Present investigation. —The area of investi¬ 
gation ist situated just north of the confluence 
of the Haldia river with the Hooghly 
(22^’ 0' 42" : 88” 4' 12"). The Hooghly river 
below the Balari bar widens and the Naya- 
ohara island splits the channel into the eastern 
and westlcrn. The eastern channel with a largo 
number of bars is largely silted; while the 
W(.‘Sl<'rn channel is relatively deeper and is 
used for navigation. The western channel is 
about 3'5 km. wide, but most of it is shallow, 
"rhe navigable part of the channel, mainly 
along the north-western bank and generally 
B 40 m, deep and at places approaching 12 m., 
is about 500 m. wide. On the south-eastern 
side of the channel the depths arc shallow, of 
the order of 3-5 m., and this defines the shoal 
which is marked by the Nayachara buoy. 

The present studies form part of a large 
programme of studies of problems of coastal 
erosion and deposition undertaken by the Geo¬ 
logical Survey of India. The fluore.:,cent tracer 
investigation of the sediment movement on the 


♦published with the kind permission of the i.firector- 
General, Geological Survey of India. 


Hooghly bars was taken up under this pro¬ 
gramme as the results of the studies are likely 
to be useful -in the future planning and deve¬ 
lopment of Haldia and Calcutta Ports. 

The sediments in the area of investigation 
range from clay and silt to silty sand and fine 
sand. The shoal itself consists of fine sand 
which grades to a silty sand on the western 
side and farther in the deeper portions in the 
Haldia channel the sediments are mainly silt 
and clay. The records of surface and bottom 
current velocities maintained by the Hydraulics 
Study Department show that velocities range 
upto 225 cm./sec. and 195 cm./sec. respectively. 
The direction of surface and bottom currents 
at flood tide varies from 30” to 65° and 60” to 
340° respectively. The tidal range at the time 
of investigation was about 3 m. 

Method 

Preparation of bulk tracer sample. —The 
authors have devised an improved technique 
for the preparation of bulk tracer sample. 
Fluorescent dye, Rhodamine B 500, is mixed 
with binders, Necol clear varnish and Duco 
thinner. Sand in lots is added to this mixture 
and mixed thoroughly to give a proper coating 
to all grains. Dyed sand is then dried. Mix¬ 
tures of dyed and undyed sands were stirred 
in fresh and saline water in a laboratory 
stirrer for periods ranging from 1-12 hours to 
evaluate the performance of the tracer. The 
laboratory trials and later field studies indi¬ 
cated that the coafing is durable. The tech¬ 
nique obviates the need, of baking sand at high 
temperatures and obviates the use of hazar¬ 
dous liquids. The method therefore appears 
simpler than those used by earlier workers and 
•reported by Ingle.^ The cost of^ preparation 
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cf tracer is around Rs. 1*40 per kg. and is,, 
tr.urefore, cheaper than the other methods; 
r*.-pCTied by Ingle.- Thus the technique.-in... 

table environments is much cheaper than 
rauicactive tracers. , • _ 

Release of tracer; sample collection and 
arming. —The tracer was released .at low 
v.atcr between 11-00 and 11-20 hrs. on 7-1-1968 
and the movement vras traced with rising tide. 
Twenty minutes after releasing, bottom samples 
were collected with a small Dutch or Van Veen 
Grab (area 120 cm.-) first in a square pattern 
roughly at 300 metres around the release point, 
trhen the preliminary scanning of the s^ples- 
indicated mainly northward movement of. 
tracer particles two more traverses at 600 and 
TbOO metres were made further north of the 
earlier grid perpendicular to the inferred 
directicn cf movement (Fig. 1). The bottom 
samples collected in the field were washed 
With freshwater to remove salts and dried. • 
The* entire samples were spread as a-“one 
layer ’ and scanned under an ultraviolet lamp * 
and the number of fluorescent grains counted.' 


environments it is. Hocculated and deposited in 
the- channel towards, the. north.. Perhaps this 
iclayey . .material , cahhot be deposited in the 
turbulent conditions on the shoal and is carried 
farther north-east, beyond the sampled area. 
It is clear from the plotted tracks of the infer¬ 
red direction' of movement that in the later 
stages there has been an easterly veering o£ 
the direoyon of movement of sediments. This 
is indicative of changes in current direction 
during the later period of investigation. 

Gram velocities .—Grain velocities were 
calculated from the observed disifance travelled 
along the mean pa(th of transport divided by 
. thh elapsed time between the release of tracer 
i:and. arrival at a known point,. The velociticK 
■for sand range from 4-5 to 5*3m./min. and for 
silt and clay from 4-8 to 6-1 m./min. for the 
first and second, sets of samples respectively. 
The maximum observed grain velocities for 
the-first and second sets are 10-3 and 6-1 m./ 
.jbf^^yijespectively. - The observed grain velo- 
xities a^bout 1/2 to 1/3 of the reported current 
velbcrtiesr.' 


Results of the Investigation _ . b 

Tracer distribution patterns and tfi'e^ diffec-' 
tion of sediment movement .—^The tiracer distri¬ 
bution patterns were prepared using the 
absolute values of tracer concentration • in * 
samples as also by applying correction for a 
standard elapsed time expressing tracer con¬ 
centration in square centimetre (Fig. 2). The 
fluorescent tracer grains were traced tp; a., 
maximum distance of 1,060 meters. The dis^ 
tnbution pattern for the absolute values of 
tile tracer grains shows the major concentra'-- 
tion to be localised in the vicinity, of' the 
release point, the highest concentration (> 500) 
being in sample No. 20, which is located just 
north-east of the release point. The liext' 
higher concentration value (> 200) is-located - 
in the extreme north-east at station No. 38. 
The disposition of the contour for 100 and the 
higher values at station No. 38 show that the 
predominant direction of movement of sedi¬ 
ments is towards north-east with a subsidiary 
movement to the north. The major direction 



of movement towards the north-east is mainly 
along a line across coarser sediments, while 
the subsidiary direction of movement to the. 
north lies across an area covered by finer sedi¬ 
ments. This probably indicates that sand is • 
moving north-east and the finer material,: silt- 
and day, is moving towards the north. It is 
also likely that the clay is'moving towards^the'=- 
E^iJi-east but due to difference in the’.'en^gy 


Depletton rate.-The rate in kilogram of 
the fluorescent tracer leaving the sampled 
per minute is termed the depletion rate, 
.^e tracer depletion rate was calculated by 
to.gles mettiod inverting the quantity of 

nWnT ■*® ' »tunber of grains and a 

^metric estinration of.the total number of 
^grains present in- the sampled grid at a parti- 
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sn the List 50 minutes = 3,872 X 10® or say 
&52'8kg. cr 19*9 kg./min. Similarly the deple^ 
:..:n rate for the first 120 minutes is 8-1 kg./. 

Conclusions 

Tne results of the fluorescent tracer investi- 
gaion at Haldia anchorage indicate that at 
tide the predominant direction of move- 
rnt^n: .s towards the north-east and a probable 
airection towards the north. The 
f...rTr:vr prohabh* represents the direction of 
movrir.on: cf sand and the latter the direction 
of movement of finer sediments, i.e., silt and 
day Further studies, with bicoloured 
tracers of two different sizes, are planned to 
cenfirm this observation. The fluorescent 
pra.m vere traced to a maximum distance of 
.vrt.r one miometre and the observed grain 
leioc.ties range from 4-5 to 10*3m./miiL and 
ore rcuohiy i, 3 to 1/2 of the obser^^ed bed . 
cmrent velocities. The computed depletion 
rate ef 15*9 and 8-1 kg./min. for the first 50 
and 12 j minutes indicate the large transport-, 
.ng capacity of the flood tide. 
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SOME RECENT STUDIES ON THE RESTORATION OF PERMEARTT T'tv 
TO WATER OF SOILS RENDERED IMPERMEABLE EARLIER BY THE SWElLTMr 
ACTION OF SOIL COLLOIDS BY SODIUM CARBONATE 

L. A. RAMDAS 

Scientist Emeritus, National Physical Laboratory, New Delhi 

Abstract 

o. 

no capiilaiy ascent takes place even after “stantanrously and 

tbe water ascend rapidly, completing a capiUarl rise of 7^rm ‘lipped in water, 

soil nib« loiuaily rendered impermeable by diDDine- in 23 days. A series of 

^Mterred to solutions of ammonium chloride, bromide solution are later 

ot caiaur^ sironaum and barium chlorides resoectivelv ’ WJi-i.' ’ and phosphate and 

SS’TUL‘^“‘’’ 


1. Introduction 

^HE movement of liquid water through a 
porous medium like the soil is of funda¬ 
mental interest in Soil Physics as weU as of 
P^-cal importance to agriculture. 
Whn* aeveloping and directing the programme 


Meteorology at 
taoD), the present writer anri 

- m 
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paper entitled “The movement of moisture 
through the * 

Recently, on being invited to a Symposium 
on ‘'Reclamation and Use ol' Waste-lands in 
India” held in Delhi in 1068, my interest in this 
problem wns revived and some fresh investi¬ 
gations were carried out. The results obtained 
are discus''’ed in tlu' present paper. 

2. Rkvikw of Eahlifr Expfhimfnts 

Wiiik' studying the movement of water 
ihrtaigh a soil column one has tO' reckon also* 
witih .^alts t.hat may be present in the soil 
nu'dium, (uxmrring naturally or deliberately 
added. These dissolve in the water while it 
moves (a) downioaicU as percolation or (b) 
iipipards by capillary ascent. It was observed 
that; alkalies like sodium hydroxide, acids like 
dilute sulphuric acid, hydrochloric acid or 
nilric! acid iis well a.s their ^-alts like sodium 
sulpihatc', stulium chloride or sodium nitrate, 
etc., if present in the soil as aciueous solutions, 
dcj' not alTect cither the permeability or the 
rat.c‘ oC movenient cjf water through the porou.s 
medium, although tiheir presence will not bo* 
tolerated by living plants that may be growing 
on the soil. I1| was, however, noticed in the 
vm*y earliest experiments that the presence of 
a trcice (up to or st>) of t^oclhun- or liihiwn 
rarboiiatv produces a dramatic cihange in the 
l)(.n'meabiUly of the soil ; Uicsc carbonates 
niaki*' the soil absolutely impervious to water. 
'irhi.s eireel was soon iractxl to the swelling of 
llu' soil colloids whidi choke up the pore 
.’■■.paces betweim the .soil ixirtides. Some of th(.'' 
earlier experiments also suggested that under 
the influence of the sodium carbonate molecule 
ii kind of scsni-perrneaible coating is fonned 
around ea( !i (.’f tlu^ swelling particles and that 
the swelling is an osmotic effexf. It was alsoi 
found that wlien a ’swelled’ soil is later treated 
with a M)Iuti(3n of calcium, strontium or 
barium cliloride, llu' ‘soil-sodium-carbonale’ 
eoinplc'x causing swelling is dc.stroyed 
jxu’maiuailly by llu* formation of insoluble 
ealeium carljonatt^ (or barium oi* strontium 
eurbonat(' as tlie case may be) rt'sulting in a 
pmananent restoration of tlu* permeability to 
wait‘r as verified by ai sca-ies of percolation 
t'xperimenls. Obviously, tilu’ rcanaining salts! 
lx‘ing all soluble in waU^r, they are easy toi 
wash away by liberal doses of wafer at the 
top of the soil column (i.e., luawy irrigation). 

In passing, it may be stres.‘*cHl that, we are. 
fortunate that lithium carbonaU' which causes 
much more swcdling than sodium carbonate is 
less abundant on the soil crust of the earth 


than the sodium carbonate ; the latter, how¬ 
ever, causes, as we have already remarked, 
sufficient swelling to bring about the impermea¬ 
bility condiilion in the soil ctolumn. Under 
natural or field conditions, in an arid zone 
there may be some sodium carbonate lying 
safely some feet below the surface. When such 
an airea is suddenly brought under generous 
irrigation, as happened in the Punjab and 
adjoining areas after the turn of the present 
century, during intervals between the periodic 
irrigation when the water begins to ascend by 
capillary action, the salt;s dissolved in the irri¬ 
gation water are also brought up through the 
upper layers of the soil towards the drying 
surface. Should an impervious layer form at 
any depth below the surface by the swelling 
action of sodium carbonate, a stage is soon 
reached when any water fed to the surface; 
either ais. rain or irrigation water, it simply 
refuses to percolate and this leads to the well- 
known water-logging characteristic of what is 
designated as alakali-ridden tracts, of which 
there are now many millions of acres in N.W. 
India. Also, any subsoil water below the 
impervious layer is unable to come up to the 
surface. The experiments we have been 
conducting, though on a small laboratory scale, 
have therefore a large-scale potentiality for 
reclaiming such areas that have become unfit 
for agriculture. 

3. Present Experiments 

In our present experiments we adopt the 
simple technique of capillary ascent through 
soil columns packed, in glass tubes dipping at 
the bottom into reservoirs of water or the 
several solutions used for testing their permea¬ 
bility. These experiments have been performed 
with the well-known black cotton soil of the 
Bombay Deccan w/hich has a high clay-contlent. 
After air-drying, the coarser particles are 
removed by passing through a 1 mm. sieve: 
The glass tubes used are about 1 metre long 
with an internal diameter of l’4cm. with their 
lower end closed by stretching clean muslin 
pieces and tying them up with string. The 
soil is packed in a uniform manner by the 
technique of tapping described in one of our 
earlier patpers.''* Having prepared a sufficient 
number of soil-packed tubes (we shall refer 
to them hereafter as soil tubes), they are 
clamped in a vertical position and their lower 
ends clipped into water or the several solutions 
of salts as desired (sec Fig. 1). 

While one of the soil tubes was kept in water 
and the daily rate of rise of the capillary fringe 
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.. ,, other soil tubes were kepi; 

j- ::: separate resen^oirs containing 
:r::rn ci rodiuni carbonate. Tbe 

~ . -..rr v/atc-r in the first tube proceeded 
c; ti-.e normal rate and attained a 
0^70 0 -. vhthin 23 days after start. 

In oh hte ether scii tubes no ascent at all was; 
n tried cuen after 30 days, showing that in all 
of th'Ur. the capillary ascent has been com- 

pheely inhibited by the formation of an im- 
ncrvious stratum at the bottom of the soil 
coiumns. Vfhen one of these impervious tubes 
was kept im.inc-rsed, as in Fig. 1, in water, 
there was no ascent at all even after another 



Fir. 1 


The other impervious soli tubes were trans- 
fOTed repara tely into reservoirs containing 
2 T solutions of the following compounds : 

Ammenium chloride ; Ammonium nitrate; 
Ammonium bromide ; Ammonium sulphate ; 
Ammomum phosphate; Barium chloride;’ 
Smontium chloride ; and Calcium chloride.’ 

their immersion in the 
rL^peciive resenmirs containing the solutions 
rt.erred to. above, daily observations were 
recoraed of the height of the capiUary fringe 
ascend in the soil columns. 
da.i\ upward movement of the capillary 
tnnges in the different tubes are shown by the 


curves marked B, C, D, E, F, G, H and I respec¬ 
tively, in Fig. 2. The absence of any capillary 
ascent in these tubes in the first month when 
tjhey had initially been immersed in solutions 
of sodium carbonate is indicated in Fig. 2 by 
the line marked KL along the horizontal axis. 
For comparison with these curves in the ease, 
of the different solutions, curve A shows 
Ihe capillary ascent of pure water in the soil 
tube kept in water. 

4. Discussion of Results 


Curve A shows the normal capillary rise 
of pure water in the black cotton soil. The 
capillary rise is quite rapid in the early stagc\S: 
and slows down gradually in the manner shown 
by curve A. The height, of 70 cm. (this was 
the height of the soil columns packed in all 
the tubes) was attained within 23 days. As 
regards the other tubes, the complete absence 
of any capillary rise while they had been im¬ 
mersed in sodium, carbonate solution, as shown 
by the line KL in Fig. 2, has already been 
referred to. On later being transferred into 
the various solutions referred to, after a few 
hours needed for these solutions to destroy the 
impervious strata at the bottom of the respec- 
ijve soil columns, the capillary rise commences 
and proceeds with varying speeds, depending 
on the particular substance. The solution.s of 


—w ciramumum 

chloride, ammonium nitrate and ammonium 
bromide show the most spect'acular capillary 
rise, their speeds being in the order in which 
the substances are mentioned above. They all 
complete the maximum rise of 70 cm. within 
an interval of just 20 days. The barium, 
chloride and tjhe strontium chloride solutions 
are almost as speedy as ammonium nitrate or 
bromide in completing the entire rise of 70 cm. 
mthin 30 and 32 days re&lpectively. Calcium 
chloride solution acts somewhat more slowly 
taking an interval of 66 days to rise to the 
top of the soil column. Finally, wc have the 
two other ammonium salts,, ammonium 

smiphate and ammonium phosphate which show 
a less rapid rise as compared to the otluvr 
5alts we have mentioned. Earlier results based 
on percolation rates have already shown that 
the restoration of permeability in the case of 
nent alkaline earths is perma- 

cVir. ^apid rise of the ammonium salt.^ 

shown by curves B, C and D is very interesting 
and we have still to verify whether they will 

SSerTl? Pemeability wiherx 

water s Mer substituted for the solutions. All 

be soil tubes are at present available for fur- 
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NO OF DAYS SINCE START OF EXPERIMENT 


A* 

water 



F- 

STRONTIUM 

CHLORIDE SOLUTION 

B* 

ammonium 

CHLORIDE 

SOLUTION 

C- 

CALCIUM 

.. 

C" 

•• 

NITRATE 


H- 

AMMONIUM 

SULPHATE 

0- 

•• 

BROMIDE 


I' 

*• 

PHOSPHATE 

e- 

BARIUM 

CHLORIDE 

SOLUTION 

KL- 

SODIUM 

CARBONATE 


CAUSING impermeability 


Fig. 2. Ascent of water and o£ various aqueous solutions through the black cotton soil. 


ther cxpei'iments to test their subsequent 
permeability to draining (i.e., percolation down¬ 
wards) . This phase of the investigation is now 
under way. 

5. Concluding Remarks 

In conclusion one observes that very striking 
and useful result;s have been obtained with 
the very simplest of techniques. The present 
writer hopes to discuss^ further results on this- 
problem in the near future as soon as the 
remaining experiments arc completed. 

Thanks arc due to the authorities of the 
National Physical Laboratory for providing all 
facilities. 
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OIL-BODIES IN INDIAN LIVERWORTS 

RAM UDAR, S. C. SRIVASTAVA and DINESH KUMAR 
De,:Mnt of Botany, University of Lucknow, Lucknow, India 


vt,-ar 5 , the study of oil-bodies in 
1 ..v< rv.c.r:.‘-. particularly in foliose forms, 

' . . i considerable attention in other 

. pi.JIer. 1939; Hattcri, 1951, 1953; 
.;:;a Kattori, 1954; Schuster, 1966; 

r...„ in India, however, no attempt has 

\ ::u ,-:j far towards this aspect of study, 

s .P-codies are considerably significant 

\ V.: taxcnornv cf leafy liverworts, an attempt 
j made ~ to present their details in the 
.„ v;..rv:ro growing in the country. 

T:o. ..d-oodies can be successfully studied 
..no" front living plants. It has been observed 
nvrxtrtum specimens examined after 6 
or a year of storage from the date of 
„ ..-CV’..:: ..nvariably do not show the presence 
...I .textn However, in some species they 

m to he regained even for over a year or 
In Alarchantiales and Metzgeriales oil- 
w..,..d.ts are almost absent except in fevr genera, 
in a rr.u.'Crity of Jungermanniales and Calo- 
C;l-vodies are prominently present. An 
f.'f cil-bcdies in 10 species of leafy 
hvcrt\r:.r:i. collected by the authors from Dar- 
jeeLng ' Eastern Himalaj’as) during the month 
of Dt'cernber 1969 and January 1970, has been 
g.ven. The observ^ations recorded in the pre¬ 
sent work were taken wfithin one month after 
the date of collection. 

Plagiochiln. himalayensis Schffn (Fig. 1). 
—Tne c:i-hcd.c£ are 3~7 per cell in the middle, 
2-3 at the margins and at the base of the leaf. 
Tney are spindle-shaped, 5 *76-11 *52 (15-84)/4 
long, granules obscure, smooth in outline with 
a proinmienl granular projection in the middle. 

2. ScapuJXG parva St. (Fig. 2).—The oil- 
fc'..-d.es are 2-5 per cell in the middle, at the 
margins and at the base of the leaf. They are 
globose 10 sub-globose, 2*47-7*2/i long, more or 
U-5S smoot.h in outline, containing minute 
granultv, 

3 Rciula coinplanata (L.) Bum. (Fig. 3). 

•—Tne ch-bodies are usually l(-2) per leaf 
> tihvn the number is two, one oil-body 
.... riiUcn smaAitT than the other, the latter 


occupies most of the area of tjie coll lunioii. 
They are usually elongated or oblong, 5*76- 
20*16 At long, somewhat irregular in outline, 
containing prominent granules. 

4. Radula campanigera Mont. (Fig. 4).— 
The oil-bodies are usually 2 in each loMf cell 
with one small (rarely two) and one much lar¬ 
ger, Sometimes only one large oil-body jvui.v 
be seen. They are spherical or globose, 3*46- 
15*36 (-19*2) At in diameter, more or less smooth 
or irregular in. outline, containing prominent 
granules. 

5. Notoscyphus lutescens (L. ct L.) Mi (A. 
(Fig. 5).—The oil-bodies are usually 2 (-3) in 
each cell at tjhe margin and 2-4 in the mldcUe 
and basal cells of the leaf. They arc elliptical 
Or spindle-shaped, elongated, about 9*6-19*2/^ 
long, irregular in outline, containing prominent 
granules. 

6. Frullania retusa Mitt. (Fig. 6).—The oil- 
bodies vary from 4-8 in each cell of the leaf. 
They are usually elliptical or spindle-shapt'd, 
rarely somewhat spherical or sub-globose, 
3*36-7*68 (-9*6) At long, more Or less irregular 
in outline, containing prominent granules. 

7. Cephalozm gollani St (Fig. 7).—The oil- 
bodies vary from 6-8 in each cell of the leaf. 
They may be globose to sub-globose or even 
sometimes elongated, 2*4-11*52 (-14*52 )m Jong 
somewhat smooth in outline containing conspi¬ 
cuous granules. 

8. Chandonanthus hirtellus (Web.) Milt. 
(Fig. 8).—The oil-bodies vary from 3-5 in each 
cell of the leaf. They are usually spherical or 
globose, rarely sub-globose, 2*4-5*28 (-6*24)//- 
in diameter, more or less smooth in outline, 
containing granules. 

9. Herherta sikkimensis Stj. (Fig. 9)._The 

oil-bodies vary from 5-14 in each cell of tlv^ 
leaf depending on the size, usually more in 

cells of the vitta which are considerably 
toger in size than the other cells of the leaf 
They are sub-globose or slightly elongated* 
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Fl‘iS. 1 10. Ploiiiocliila hhmilaycnas Schffn., X 540. Fig. 2. Scapania parva St., X 540. 

Ki|^. 3. Radida romplomda (L.) Dum., X 540. Fig. 4. Radula campaniccm Mont.. X 640. Fig. 6, 
A^'toscyphns luirstrns' {\.. ft I.) Mitl., X 540. Fig. 6. Frullania retnsa Mitt., X 640. Fig. 7. Cepha- 
Idzui pff/IiUfi St, X 541). Fig. 8. (Vumdom7f!t/:us/nrtfl/us ('Wob.) Mitt., X6l0. Fig. 9. Herherta sikhmeiisis 
St., X r>tU. Fig. 10. f.opluh clca bidcntata (1j.) Dam, X 540. 


2-4-..0*fJ(-1] •.52}/^ long, .sninolh in outline, 
g.rnnuU*,*-- oij.'-curt' or iluimogc'iu'oii.s. 

10. Lopfiocolca bUlioOata (L.) Dum. (Fig. 

10)."."'riu' oil-bodies vary from 4-8(-11) in 

each cell of lht‘ leaf. Tiicy are globose to sub- 
nlobos(\ j»ometinu\s (‘longaied, 2'4-7’2 (-9‘6)At 
long., snuioth in outline, containing granules. 

The present pai)er constitutes' tihe ilr.st Indian, 
contribution solely on the structure of oil- 
bodies in leafy liverworts. 


1. Ilattori, S., ‘^OiM)odies of Japanese Flepaticte (1),’’ 

Jour IIaitori, Bot, Lab.. 1961, 5, 69. 

2. —, “Oil-bodies of Japanese Hepaticae(2),” Ibid^^ 

1963, 10, 63. 

3. Inoue, H., “Studies on oil-bodies of some Malayan 

liverworts,'* Ibid.^ 1967, 30, 54. 

4. Muller, K., “ Untersuchungen iiber die Olkorper 

der L(-bermoose,’* Ber. Deiitsch, Bot. Gescll.^ 
1939, 57, 326. 

5. Schuster, K. M., The Hepatic^, and Anthoceroto^ of 

North America, Columbia Univ. Press, New York, 
1966, 1. 

6. — and Haltori, S., “The oil-bodies of the Hepaticse 

II, The Lejeuneaceae,** Jour. Bat tori Bot. Lab.y 

1964, 11, IL 
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LETTERS TO THE EDITOR 


A SUSPECTED CONVERSE OF A 
THEOREM REGARDING SPHERICALLY 
SYMMETRIC SPACE-TIMES 

5' 4 ha- show'll that, for the spherically 

d:‘ - A dr" - B di3- - C dt-j (1) 

• dr* s:n“t? d6‘ 


good: that i:^, is a spherically symmetric 
metric of class one, giving a perfect fluid dis¬ 
tribution necessarily conformally flat ? 

We give here a metric which shows that the- 
converse does not hold good. The metpL'ic is, 


_ ^ 2r^ -f- P , 0 2 , r- P 

= "* ■y.2- q: ~ p ' ^ dt^ 


4K 


(7) 

where P and K are arbitrary positive constants. 


A, E C are functions of r and t, the 


. * ^ - f• 


I (/2 - 0, h - 0) 


( 2 ) 


in ,nvariant under arbitrary non-singular 
an :ran;-formations preserving spherical 


T Lr: 5„hIo;v*ng problem has arisen from the 
note and the notations of the same note 

..m-. fcv^'td 

If vv 411-known that a necessary and sufficient 
for the metric (1) to be of class one 

iS that 

I 1, i-e., fi/4-Ms = f5n (3) 

If describes a perfect fluid distribution, 
A'.', tuinpc cents of the curvature tensor R... 
tr.e ccnarjon 



If • I; is of class one and it also describes a 
Ptj-fet'; fluid distribution, (3) and (4) imply 


}i f, _ hB _ h 
A C AC B ’ 


(5) 


or 


0 _ 4 _ m f, 

A C AC B‘ 

Trie condition (5) is necessary and sufficient 
^or tne mgtric (Ij to be conformally flat. 
C,/Edition <6/ has to be interpreted. 

ip.-.encally symmetric, conformally flat 
descr.fa;ng a perfect fluid distribution, 
Ef,tsri_rily cf class one. This can be verified 
cy j-mposing iSt on (4). 

I understand from Prof. V. V. Narlikar that 
Dr. P. C. Vaidya had raised the question 
tb« Kovme of the above result holds 


For this metric the surviving components of 
the curvature tensor are, 

1^1212 — Piais/sin^^ = fi 

_ r-^P 

(2r2 + p; (r2-f P) * 

^1414 = ^2 

P 

4K (2r^ + P) ^ 

Raa^a/rin-^ = fa 

_ r* 

(2r^-h P) ’ 

R2424 = R 3434 /sin^ ^=f4 

_ _ (r^-h P) 

4K (2r2 + Pj » 

R1224 = Ri334/sin^0 = fg = 0. (3) 

The expressions for the pressure and densily 
are. 


8wp = 


(2r2 u-p) • 
2r^ + 3P 


f2ra + P)2- (9) 

.At* (3) and 

(4). It does not satisfy (5) but it satisfies (6) 

Hence it can be safely said that;, a spheri- 
caUy symmeric metric of class one, describing 
a perfect flmd distribution, is either conformally 
Ti..t satisfies (6), and so the converse does 

wi h in general. (7) is a new metric 

ho? S f'T “ satisfies, the condi- 

ton 6 which arises as an alternative to (5). 

that a mainly in demonstrating 

hat a suspected converse does not hold good^ 
I wish to tlhank Prof. V V. Narlikar T^ka ’ 

Mathematics^ 

Universitjr of Poona, for suggesting fq 
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investigation and for his valuable guidance in. 
preparing this note. I also wish, to thank the 
U.G.C. for the award of a Research Scholarship 
which has made this work possible. 

University of Poona, R. S. Tikekar. 

Poona, June 4, 1970. 


1. Prasanna, A. K., Curr. Sd., 1909, 38, 455. 


ON THE FORMATION OF 
DISLOCATION LOOPS IN GADOLINIUM 

Elkcthon-microscope observations of the 
formation of dislocation loops in basal oriented 
thin single crystal him of h.c.p. metal gado¬ 
linium have bc'cn made. Evidence and argu¬ 
ments arc advanced to show that the loops are 
formed as a result of the interaction between 
vacancies and dislocations. 

Basal oriented Gd hlms with thickness of 
about 200 A were prepared by a method de¬ 
scribed previously.* Many basal grains contained 
a family of parallel dislocations which originated 
during deformation. These dislocations by 
their api)earance schemed to be extending from 
the top .surface to llu' bottom surface of the 
(0001) oriented thin Him. Di(Traction contrast 
exi)t‘riments relevant to h.c.p. crystals- showed 
that the dislocations were of nearly screw- 

character with lUirgers Vt.'ctor, b .-r o a, and 
W(‘rc‘ lying on (112:2) i>yramidal planes. These 
di.s’l oca lions, when sul)j(*cl(*cl to several siuc- 
ct‘.ssiv(‘ h'mperature gradient anneals emplo.ying 
ek‘ctron-ln'am pulsc' annealing in the micro- 
scopes d(‘ce>mpos('d into rows of dislocation 
loops. A typi<*al transmi.ssion electron micro- 

graph exhilhting c 1 a dislocation.s and the 
corresponding rows of dislocation loops is 
.shown in Fig;s. I and 2. 

Screw dislocations are known io decompose to 
hcdical dislocations and then to loops by inter¬ 
action-** with vacai\cic\s thj'ough climb-process. 
It is llKJUghl tha(, the* gcau'ration of di.'-locsition 
loops in the* pr(*st'nt case* occurs as a result of 
the* formation and intc*raclion of helixes. The 

inclined r 1 « dislocations art' inter.seciing 

the (0001) foil at o})posite ends and will thUwS 
be subjecUxl to strong image-forces.fi The 
image-forces will ])in up the dislocation at 
oppo.site ends where these intersect the illm sur¬ 
faces, since the dislocations are lying on (1122) 
planes and thus cannot become oriented per¬ 
pendicular to (0001) foil plane. The film b 
subjected to temperature gradient anneal 


employing pulse annealing technique, there will 
thus be a vacancy current,i the dislocations will 
interact with these vacancies and produce 
helical dislocations in the usual way. Evidence 
for the presence of helical dislocations was 
obtained during intermediate stages of pulse 
anneal and this shows that helix formation 
precedes the loop formation. It has been con¬ 
jectured that the temperature gradient-induced 
vacancy current will be very suitable for climb 
in opposite senses of the nearby nearly screw 
dislocations.** No experimental observations have 
been however reported regarding this. In the 
present case, since the vacancy current is tem¬ 
perature gradient-induced, the vacancies will 
migrate away from one place and towards a 
nearby place in the crystal foil. This flow 
will induce climb in opposite senses in the two 

nearby c -f- a dislocations, leading to formation 
of two helixes of opposite senses. These 
helixes will then interact and produce row of 
dislocation loops.**’'*^ It is evident that the 
equilibrium distances between rows of loops 
will not be the same as that between initial 
dislocations, this feature can be easily noticed 
in Figs. 1 and 2. 



lIGS. 1-2 


For temperature gradient-induced vacancy 
flow the non-equilibrium concentration c of 
vacancies in terms' oif the local equilibrium 
concentration can b© expressed by the 
expression 


c Q*-~H 
Co R f’ 
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:ntr coupling coefficient, H is the 
energy, R is the gas constant, 
- 7 , respectiveh’ the highest attained 

* and the temperature near the 

circular region over which 
u;.v :,.:::-:vra!ure gradient is superimposed. 

C the values of the above para- 

arpheable to the present case,'*-^^ Q*-- 
H :, 1 TnlluO-'C, T,-, = 300=0, we find 

taat c c S9. This is much greater than the 
if about lO'-' which is thought to be 
nv.'L.n;-ary for helix and loop formation in 
specimens.'-In the present case, since 
t:t • ;pv:imen is in the thin film form, as is 
v. vh knouT.. a large portion of the vacancy 
;; L.hw;t,*Gn will go to surfaces. However, even 
.! u small part of the vacancy population 
a - - P: interact with the dislocations, the 
f:r:r;at.:n of helixes and the consequent loops 
■o.h take place. 

Dtpw;.rtmcnt cf Physics, M. M. Srivastava. 
Banur;:;s Hindu Univ., O. N. SRitUASTAVA. 

t'.>rana SI-5, India, May 20, 1970. 
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OXIDIMETRIC DETERMINATION OF 
PHLOROGLUCINOL 

Teough cerium (IV) salts in sulphuric and 
perchloric acid media have been extensively 
tmployed in the oxidimetric determination of 
crgaruc compcunds, the oxidation of phloro- 
Slucinol has not yet been investigated. Since 
b> u.r^.,>qu:nGn€ containing two hydroxy groups 
cXiO^ze'CL *nstaii^aneousIy to quinone with 
ccnc sulphate it was considered interesting to 
sturay the oxidation of phloroglucinol contain¬ 
ing three hydroxy groups with the same 
Ia gent Phloroglucinol occurs as a consti¬ 

tuent of many resins and is a useful starting 
the ^ synthesis of naturally occur- 
f.aione and flavanol pigments. 

sulphate.—The requisite 
cf ceric ammonium sulphate (B.D.H) 

^ concentrated 

warmed, dissolved in distilled 

Of sulphuric acid is one and that of 


cerium(IV) ni 0-100. This solution i.s stan¬ 
dardised employing the usual methods. Pliloro- 
giucinol (Rideal de Haen) was dissoivcid in 
distilled water to give a 0-010 molar solution 
of the compound. N-phenyl anthranilie acid 
solution is prepared by dissolving 0-1 gm. oi‘ 
the acid along with 0-1 gm. of sodium carbo¬ 
nate in 100 ml. distilled water. 

Ferrous ammonium sulphate.—I. 
AnalaR ferrous ammonium sulphate was 
employed in preparing 0-05 M Fe(II) solution 
in one molar sulphuric acid. The soluticai 
was standardised everyday with standard 
potassium dichromate solution. All ot4u‘r 
re-ag-ents 'used were of standard and testi,‘d 
purity. 

To a measured aliquot of phloroglucinol 
solution taken in a 250 ml. Erlenmc^yer flask 
a known excess of ceric sulphate solution is 
added. Sufficient amdunf of sulphuric acid 
is added to bring the acid normality to 1lu‘ 
desired level and the volume made up to 75 mb 
The solution was heated on a’ water-bath, aUfi 
after cooling the excess cerium (IV) remainin.g 
in the solution is titrated with Mohr's salt 
solution using N-phenyl anthranilie acid as 
indicator. The effect of the following variti- 
bles was investigated : 

(1) Effect of acidity; (2) Effect of time* 
heating; (3) Effect of excess cerium(IV), Tn 
all cases blanks were run and suitable bhml^ 
corrections applied to the finail litre valiu\ 
From a study of the different variabh'S ;t 
was found that heating for 30 minutes un 
water-bath in presence of one molar suliihnric 
acid employing a minimum of 3()-fold <‘xc<\s-s 
cerium (IV) gave the best possible rcajh.*-. 
The relults given in Table I employing diT- 

Table I 

Oxidation of phloroglucinol with eerie snlphait* 


Phloroglucinol milli- 0-010 0*020 0.03() 0*040 

moles taken 

Cerium (IV) mini- 0-241 0-480 0-72.'( O-itCO 

mo!es consumed 

No. of moles of cerium 24-1 24-0 24-1 04-0 

(IV) consumed per 
mole of phloroglu¬ 
cinol 

lerent amounts of phloroglucinol undc-r tlu-,- 
conditions indicate that 24 equivalcnt.s of 
cerium(lV) are utilised in the oxidation of 
each mole of the compound. For the compUHt- 
oxidation of phloroglucinol to carbon dioxide 
and water according to the equation 
CoHaOg + &H20-> 6COa + 24 H+ 4- 24 e- 
eaoh mole of phloroglucinol recnuires 24 moles’of 
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DUO t'k'clron cyxiclant such as cerium (IV). 
Ih'iict' it may l.)c canciudc'd that under the 
ahuve conditions oxidation ot phloro^^lucinol 
;U)cs to complc'liou ^ivin^^ carbon dioxide and 
water as linal products, 'riu' evolution ot 
carbon dioxide durin|u» the oxidation has been 
lest('d (pialitatively. Tiu' oxidation seems to 
prci-L'cH'd via a frtH‘ radical intermediate as In 
the case of oxidation of several other organic 
compounds with et'riuin(lV) in sulphuric aoitl 
solution.'’ Ihu'e also acrylo-nitriU‘ test inch- 
called tht' prc'-'^eiux* of free radical in the 
rcsu’tioii mixture. The n\sults also indicate th<it. 
}>hIoro}’iucinol can be c'Stimati'd volmnetrieally 
under tlu' prescrilxxl conditions ennploying eerie 
sul|>hate. 

Chemistry Uepartuumt, Ch Nacu-iswaua Rao. 
Indian Institute of 1). (), Suau, 

'I\*chnoloMy, 

New I)tdhi~2<), May 30, 1970, 


1. KolthofC. I. M. uutl Belcher, h , Amt- 

lysiSt Vol. Ill, lutv.r.sciav Tub., New York, 
1957. 

2, in Orynnic ( /n'mistry,, Kdite.l by Wiberg, 
K, W., Int(!rscici:\cx‘ Pul)., New York, 1005. 


THERMAL DECARBOXYLATION OF 
SUBSTITUTED CHLOROBENZOIC 
ACIDS 

’riiKHMAL d(‘carl)oxylation .studit^s on salicylic^ 
and ('ldorolH*ny:oic'‘ acids in .‘olvt'Uts glycerol 
and rt'sorcinol Inna* shown that when ort/io, 
IHira diia‘ctii 4 !: substitiuuUs are prc.s(*nt in orUio 
or }Hira position to tlu* carbcyxylic group, the 
rc'action proctaals by an 2 mechanism. The 
kiiU'tic investigation of Sa.stry cl al.'^ on 3~nitro 
and 3, 5-<lini‘tro salicylic acid also indicated 
Hull tlu* intHKluction td a nitro group in 3- 
and 3.5»»pt».silion;: decrcast‘d thi* rates and 
(‘nergji*:; of activation of salicylic acitl in resor- 
vitml tlumgh rtjUowiug tlu* .sanu* S,,2 mechanism. 
riw tU‘cr(*ase in rate* con.stants and other 
tlu*rniodynamic parameters wvvc attributed to 
tlu* dt*aelivaling intUienct* of the nitro group. 

In view of the al)ove .studies, thermal de- 
carhuxylation of niUH)»substiluted chloroben/oic 
aeiil; liavt* In'en carried out in n(‘utral .solv(‘nt, 
idyct‘rol atul the rc'sultn art* prt‘.st‘nlt‘d in Tabk* 1. 
dVu* a|>|>aratiis usetl and nudhod t‘mploy(‘tl for 
following the rales were same as those given 
in tyur earlier paper.‘ 

From our rect^nt investigations, it was con¬ 
cluded that and 2 >-nitrc>bcnz(>ic acids ■follaw 
an Sg 1 mechanism, in whidh the cleavage of 
the C-C bond between carboxyl carbon and 


the carbon atom of the ring is the rale-deter¬ 
mining stop. The 3- and 4-nitrochlorobenzoic 
acids were found to be stable in resorcinol 
unlike nilro-salicylic acids aind showed higher 
ratios tham the corresponding o- and p-unsub- 
stiluted ehlorobenzoic acids and even more than 
iu- c.nd 2J-nitrobenzoic acids in glycerol. Hence, 
il is concluded that these acids, unlike simple 
ehkjrobenzoic acids, follow an S^,! mechanism, 
'rivis was further conlirmed by studying the 
effect of boric r.icid on the rate constants, which 
decreased with increase of boric acid concen¬ 
tration in glycerol. The change in mechanism 
from to Sj^.l for the chloro and nitro-sub- 
.stituted dhlorobenzoic acids may be explained 
as follows. 

From the dissociation constlants of aromatic 
halogeno acids, it was concluded that the 
inductive effect of the halogens becomes the 
pix'dominant factor and deactfivaites the ring,, 
although it is superimposed by the mesomeric 
effect in many electrophilic substitution reac¬ 
tions."* Further it, was observed that the acid 
strength is enhanced by introducing a meta 
orienting substituent in 3-position. Thus, the 
inductive effect of the chlorine group and the 
inductive and mesomeric effects of the nitro 
groUjD togetiier deactivates the idng and thus 
facilitates—C-C bond cleavage resulting in 
high rates of decarboxylation. 

Table I 

Kinetic data on the thermal dccarhoxylation 
of ■nkro-c/d.oro()(*')coic acids hi glycerol in the 
ieniperature range. 200-250" C. 


Aciil 

o 

r—1 

i~i 

Ml 1 

vi 

13 

» u 

w 

* s 

m 

75 

* u 

* 3 



X 

w ^ 

5^ A 

ptM A 

C/2 6 


w 


<1 


<'\ 

< 

(4'(’hloro“ 

11-1)7 

2-7 

30-(I 

38-C 

37-1 

- 0-56 

/(ihlcmf- .. 

1-04 

3-5 

40-0 

39-0 

37*9 

- 3-39 

///•Nitro* .. 

3-35 

20-0 

17-7 

]()-7 

37-4 

-39-00 

ANiUo'* .. 

3-70 

22-5 

17-5 

10-5 

37-2 

-39-10 

4 (3ik)ro-3- 

4-no 

28-1 

28*3 

27-3 

3G-7 

-17-10 

nitro 

2-C.lilor(>-3- 

87-00 

53-4 

H)-3 

18-3 

36-4 

-33*80 

nitro 

2-(:iiloro-l 

niiro 

103-00 

52-4 

20-1 

19-1 

:i5-3 

-32-24 


From a study of dipole moments and inter¬ 
atomic distances Jcnkins<' has concluded that 
a.*4 the distance between the substituent and 
the carboxyl group decreases, the influence of 
tlu* inductive effect ovcrwcigihs I'he mesomeric 
elfect in isomeric halogeno acids. The high 
rates of decarboxylation of 2-chloro and 2- 
chlaro-4-nitro, 3~nitrobenzoic acids as com¬ 
pared to 4-chloro, 3-nitrpbenzaic acid observed 
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- !h”' present investigation supports Jenkin’s 

\ From tne knowledge of ionisation con- 

-rant' of 2-chloro-3-nitro and 2-chloro-4-“nitro- 
e Wids it is likely that the former should 
':a*v- a Tew rate compared to its ortho isomer. 
H ov'-cVtrr. from the experimental observation 
found that 2-cliloro-3-nitrobenzoic acid 
aecarboxylates at a higher rate than 2-chloro- 

4 - nitrGbenzoic acid This is due to the ^ fact 
that the halogen atom in the 2-chloro-3-nitro- 
aknzoic acid is bent out of the plane of the 
r:n-^ bv the large groups on either side of it 
ana thus is prevented from attaining the planar 
cent:duration necessary for the mesomeric effect. 

5- ncco the nitro group is para to carboxyl 
croup, in 2-chlorO“4-nitroben2oic acid, such 
a steric effect is improbable and results in a 
lew rate. A comparison of the enthalpies and 
entropies of activation of the two isomers is a 
farther evidence for the proposed S^l mecha¬ 
nism. Although the inductive effect of the 
chlorine is the predominant factor, it is super¬ 
imposed by the mesomeric effect to a greater 
extent in 4-chIoro-3~nitroben20ic acid. The net 
effect arising from the combination of these 
two increases the C-C bond strength and results 
m* higher enthalpy of activation than its ortho 
isomer. This seems to be the reason for the 
low rate observed in the 4-chloro-3-nitroben- 
zcic acid. 



Flit. 1 . A, Piet of log log K; B, Plot of 

The plot of log k against log K gave a linear 
relationship as^ in Fig. l,A with a slope of 
0“27 suggesting that the decarboxylation is 


facilitated by electron withdrawing groups, a 
characteristic of the 1 mechanism.'^ The other 
plot. Fig. 1, B, aH--‘ against also reveals 

that all these acids follow a similar mechanism 
except 0 - and p-chlorobenzoic acids and the 
isokinetic temperature is calculated as 509” K. 

Thanks are due to Prof. N. V. Subba Rao for 
his keen interest and to the Govc'rnmc'nt of 
India for granting a Research Traiining Scholaxm 
ship to one of us (D. S.)* 

Dept, of Chemistry, Mrs. D, Sita Manxkyam. 
Osmania University, E. V. Sunidaram. 
Hyderabad-7, June 12, 1970. 
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2.SUBSTITUTED AMINOPROPIONAMIB- 

OXIMES AND THEIR DERIVATIVES 

Aminoacetamidoximes, having alkyl or aryl 
substituents on the nitrogen, have been, 
reported^- to possess fungicidal properties. 
2-Arylaminopropionic acids and their amides 
have been claimed- to possess aaitidiabetic 
activity. So, the synthesis of 2-substituled 
aminopropionamidoximes and their carbamate 
derivatives was undertaken. 

The 2-substituted aminopropionitriles required 
for our work were prepared by standai'd litc!- 
rature methods.'^ The nitriles were convex'ted 
to the corresponding amidoximes in 40-60 
yields by reacting fhem with hydroxylamine 
in aqueous ethanol. The oximes, on reaction 
with potassium cyanate, gave their 0-amino- 
carbonyl derivatives. Compounds 4, 7 and 11 
(Table I) have shown significant oral hypo¬ 
glycemic properties, but they have also been 
toxic. 

P - o - Chloroci7iilinopTopioncL7i[iidoxime. —2 -o- 
Chloroanilinopropionitrile (4-5 g.; 0*025 mole;, 
nydroxylamine hydrochloride ( 1*75 
0*025 mole) and potassium carbonate (1*75 g. ; 
0*013 mole) were refluxed in 80% ethanol 
(100 ml.) for 5 hours. The solvent was removed 
in vacuo; the gummy residue was washed with, 
ice-cold water aud tiie4 ctiromatographed. over 
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a 20" I’T)" column of acid-washed alumina 

slurry-packed in benzene. Tlie column was pro- 
^ 4 res.sivt‘ly eluted with benzene (400 ml.), 
benzene-c'thanol ; :j()0ml.), benzenc- 

elhanol (r)()'V-r)()t;= ; 300 ml. and ethanol 
(GOO ml.) and 100 ml rraclions were collected. 
Fi'actions 2-4 gave 2-f^-c’hloroaniliiiopropionitrile 
(2-3 g.) and rraclions 11 14 gave 2*4 g. of the 
lil'.e product. It was cry>taili^ec’ fro'". elhaned- 
benzeiu'-lu'xane ; m.p. GO-VO ". 

Tmuj" 1 


,:N () \<ti 



Kr'Nl 

ICI 


A. 









1- 







in.i 


Nitiogiiix % 

Nt,. 

Ri 



C 

■K 









Fouiiil 

Calc. 

1 

Ihcnyl 

II 

2 lU'lt 

186” 

82 

Hrir) 

16*67 

2 


H 

2 licit 

181- 

83 

15*95 

15-80 

3 

Phfnyhithyl 

11 

2 IK’l 

ISU ■ 

H.! 

15*32 

15*00 

4 

(!ydelu’Nyl 

H 


IM 

15 

22*79 

22-71 

5 

hltjruphctj^l 

U 


6;) 

70 

19-37 

19*67 

(\ 


U 

: 2 llCl 

h)5 

HO 

14*31 

14* 67 

1 


('( 

)NU„. 


00 

21*62 

21*83 

8 

w (’lilueiphcnyl 

H 


71) 

80 

19-81 

19*67 

9 


H 

2 lU'l 

ISU 

90 

14-79 

1.1*67 

lu 


(!< 

iNIl^ 

84 

85 

21*63 

21*83 

U 

/ CltUnuphci^yl 

n 

: 2 IlCl 

170 

■72 

14*7.1 

14*67 

12 


<*c 

>Nn;; 

U2" 

13 

21*58 

21*83 

13 

t’-'ltjlyl 

n 

: 2 HU 

188 

90 

15*61 

15*80 

14 


< ONH;. 

80 

90 

23*49 

23* ;3 

15 

///'l'«4yl 

II 

: 2 HCi 

11)3 

94 

15-15 

15*86 

16 

'lolyl 

n 


82- 

"83 

21*61 

23*76 

17 


n 

; 2 HCI 

187 

88 

15*59 

15*80 

IH 


(‘1 

’NH- 

68 

70 

23*54 

23*73 

ID 

.-Auisyl 

H 


1)1 

<92 

20*34 

20*09 

2U 

,, 

(:< 

INH/ 

59 

60 

22-a 

22*22 

21 

m'Aut.syl 

H 

: 2 HU 

182 

84 

14*03 

14*89 

22 


('( 

)NH- 

109 

10 

23*23 

22*22 

23 

Aiunyl 

11 


92 

93 

20*06 

20*09 

24 

a 

>NH;* 

123 

21 

22*53 

22*22 


* All meliuiK p*4nts arc uncumetcul t llulogtjii 
tsliiuuiioti tinrchpnjul d lo 2 llC.l. 

O^Aifiltiorarhotiiil-J- o ”” cliloroauilbiopropioti- 
(unidox'utic. To a cold solutioii of 2-o-chloro- 

anilinoprtfpionainitioxime (I’Hg. ; 0*01 mole) 

in dilute hydrochloric acid (10 ml; 2N) was. 
added a solution of potassium cyanate (()'9g,; 
O-Oll mole). After 10 nunules at 5", the reac¬ 
tion solution was rtuidered maitral with 
ammonia. The resulting gummy mass gradu¬ 
ally solidified; it was crystallised from acetone- 
l^ewene-hcxane; m.p, 59-60®, 


The rest of the compounds in Table I were 
similarly prepared. 

Sarabhai Res. Centre, S. Somasekhara. 

Wadi Wadi, D. M. Desai. 

Baroda-7, June 15, 1970. S. L. Mukherjee. 
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and Hass Co. j. ^7..7., 2,947, 782 ; C.A., 1961, 

55, :1G24, 

2. Fr. Pat., 5881, M., Fwe Chem, Pat. 1968, 8 (21), 

4. 

3. Rabjolm, N., Organic Synthesis, John Wiley & Sons, 

1963, Coll Vol. 4, 205. 


EFFECT OF PARAOXON ON THE 
SOMATOSENSORY EVOKED 
POTENTIALS IN THE RAT 

Tim transmitter function of acetylcholine in 
the cerebral cort,cx has been tihe subject of 
many investigations. Application to the cortex 
of drugs that influence cholinergic synapses 
gave n'sults that were often contiradictory and 
dillicult to interpret.*^ Another approach to the 
cortical cholinergic mechanisms has been made 
by studying the efTect of topically applied cho- 
linomimcd.ic! drugs on the somatosensory evoked 
l)()tentials. Bhargava^ has shown that the cor¬ 
tical application of artificial cerebrospinal fluid 
(CSF) containing various concentlration^ of 
acetylcholine increases the amplitude of the 
repetitive after-discharges of the somatosensory 
cortex, whereas they do not influence the short 
latcau‘y ))oMitivc-negii(tive primary complex of 
llu‘ cortical evoked potentials. It appears that 
lllu‘ short latency primary evoked potential is 
not cholinergic, as! MitchclH has shown that 
under chlorailose anaesthesia acetylcholine out¬ 
put i.si greatly reduced while the initial posi- 
livtvuegativc poliential is increased. It seems 
that the activity of cholinoceptive units rather 
manifests itself in. potentials of longer latency 
repctit'ive after-discharges). 

The present experiments were undertaken to 
study the effect of cortical application of 
paraoxO'U (an irreversible inhibitor of cholin- 
csttu'ase) on the somatosensory evoked potentials, 
and to find out the cholinergic component of 
l.hc‘ eorticail evoked potentials. The study may 
throw more light on the intra-cortical oho- 
lincu-gic mechanisms. 

In rats (CFE strain from Carworth, Europe) 
lightly anmsithetiscd with pentobarbitone, the 
technique of Bhargava and Meldrum- was 
employed to record the averaged somatosensory 
evoked potentials. Computer derived averages 
of 32 consecutive somatosensory evoked poten¬ 
tials from both cortices^ response to 
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stimulation of contralateral and ipsilateral 
forepaws, were recorded. Paraoxon dissolved 
in CSF was applied to the pial surface through 
especially designed cortical cups. In most 
experiments the drug was applied to only one 
cortex while the other cortex was bathed with 
normal CSF and served as control throughout, 
the experimental period. 

A continuous record of spontaneous electro- 
cortical (EEG) activity and cortical and rectal 
temperatures was obtained on the different 
channels of the polygraph (Devices). 

Paraoxon was applied in different concen¬ 
trations (10-^ M ; 3 X 10-5 M ; lO-^ M and M) 
to the cortex for a period of 30 minutes, and 
its effect on the somatosensory evoked potentials 
w^as observed. With each concentration at least 
4 to 6 experiments were performed. 

In most of the experiments paraoxon pro¬ 
duced an increase in the amplitude of the 
repetitive after-discharges of the cortical 
evoked potentials. Th e short latency positive- 
negative complex was not affected after corti¬ 
cal application of paraoxon. This effect was 
more marked with less concentrations of 
paraoxon (up to lO-'^ M); higher concentration 
had little effect and even caused the death of 
some of the animals. The best effect was 
however obtained with 3 X lO'"' M of paraoxon. 
The effect on the repetitive after-disoharges 
usually started within 15-20 minutes of the 
application of the drug, and lasted for more 
than 6-8 hour^. after washing off the drug. 

In the control cortex the evoked potentials 
following contralateral or ipsilateral stimula¬ 
tion w^ere unchanged. 

The present study shows that paraoxon only 
produces its effect on the long latency (repeti¬ 
tive after-dicharge) component of t'he cortical 
evoked potentials, whereas the primary com¬ 
plex remains unaffected. This effect of para¬ 
oxon is due to preservation of acetylcholine 
because of inhibition of the enzyme acetyl¬ 
cholinesterase. The result thus pro\^ides an 
electrophysiological evidence that the afferent 
pathwa^^s responsible for the repetitive after¬ 
discharges are cholinergic in nature while those 
for the primary complex probably do not 
involve cholinoceptive synapses. A more 
detailed study has. to be done for further con¬ 
firmation of this in tra-cortical cholinergic 
mechanism. 

Medical Res. Council, V. K. Bhargava.* 

Neuro-psychiatry Unit, 

Qarshaltjon (U,K.)^ June 4, 1970. 


* Present address: Department of Phannaotdogy, 
Maulana Azad Medical College, New Dellii. 
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BIOSYNTHESIS OF PLANT STEROLS 
THE MECHANISM OF TflE 
ALKYLATION OF a-SPINASTEROL 
AT C-24 

In the mechanism postulated for llu* alkylation 
■of phytosterols, the ,hydrogen atom a(, U-24 
migrates to C-25."''~ Wo reported oarlim**" that 
the incorporation of (3RS) -| 2-‘ 'C(4f{) |- 

mevalonic acid into Camellia rhiensis yitdtied 
a-spinas1,erol which had •di/''C atoinie ratio 
of 2*44 : 5 instead of 3:5. It was i Hunted out 
that the process of alkylation in this r)hyfostc*rol 
may proceed simultaneously by two routes'; 
one route involving the intcrmediat.t‘ in which 
•H at C-24 is lost, possibly during tlu‘ I'onna- 
tion of 24-methylcne intermediate and the other 
route in which ‘Ti is IransfernHl t(» C-24 
through the carbonium ion mechanism. In the 
present communication wc report cxperinn'ntal 
evidence stupporting the above possil)iIity. 



T e Ul) 
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fig. 1 


(I)( 3 H/iiC ratio 5.37; 60 w of !• 
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to tlu‘ (^.aniclliu sliieiists plant asi 
j)reviou:'.ly dt^scribod.-" d’he plant wa.s .hnrvasied. 
aflt'r (ivt‘ UHH‘ks and u-s}>inasUnH>l (H) was 
isolaliHl froui Iho non-saponitUiliU' lipiti hi Iho 
usual niannor.'* carric’r <t-spiiuister()l was 

aidck'd and tlH‘ .sterol eryslalli/.iHl to coiistaiil 
s|)t‘tdrK' aedivity and *41/^‘C! railed 2-(17. atomic 
rali(> (a.!*.) 2-44 rty ()xi<laiion‘ of tiio biu- 

synlhotii' <t-.spin;istorol yioUU^cl 2-<4.hyl~2- 
nud.hyIhutaiioir acid whirii was isoUdi'ci as t;hc 
p-.hroin<»i4u‘nai’ylc.s1or (Univativo (III) and 
l)urilicd liy tic on silica p.cl. 'I'hc*'4 I/'K’ ratlo- 
(4)taiiUMi was 2aV4 (a.r. D-Td : I). 

'fhese I’l’.sult.'-: indicalt* that, only r>t)';k oi* the 
(*.\I.)cc({'d tritunn minrativ; to t.'u' ('-25 po.sjtion 
and tin* other tiO*;, is eliminated, probably 
durinp, the fonnation ot llu* intenni‘cliato C-24- 
incthyUnie dcnavativc. 

4'lu‘ aidiior \vi.‘;hes to thank Dr. K. H. Varnuu 
Dcparlnieiit of (4u*uii.di\w Harvard Univer.-uty, 
ramlndtlr.is Massac liusclts, iku* sc‘iKlini«i the 
.sample cd‘ authentic ij-lnanuopheuacylestor 
derivative td' d.-ethyUh-nudhyU >utau(>Lc acid. 
He al.'-o wishi's to thank Ih'ol\‘js<u* \V. 11. Nes, 
Drextd Univenaty. Philadelidna, l»i‘imsylvania> 
for his ;;tinudatin;; di.seu.s.sion during thi:; study. 
I)ei)artinenl <4’ Hamk.shwau Iv. Siiakma. 

lUoe'.lnnui.stry, 

Ihiivenaty of 'rennesme, 

Memphi.s, 'renni‘ss<‘e 28102, done 0. IIITH. 
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antiesthogicnicitv of 
NOHGK STEEL 

I\f(nua r.'no. I. fdbdV e-lunyl-l d p <4h.>'I 17 
/i‘4iy<irro;y?ien-4-am»:i oiup. a .syidludif pmj'e.s • 

t<»i»en ha;, lieen r«*p*n'te<l te he a ilij'hly pottnit 
(-Hop.en mdanoimt at Hn* same tiiui^ hein^ 
eomplottdy free fnun estrimriiieity (hntiuuoiu-. 
dady m'al atlminist r;;! urn cf this .skM'oid m. 
uuero tiests. prevents prepuaney io winen and 
rats'* •• d'he autiestrotpsne prop<n1y has been 
coi'tsidi‘red to be a erueial faft<u* in mtitra- 
ce|>tivi* a.'odns opermnli of Hu' pvup, 0 'l<H^ct\.'' 

Tile present conuuunieatiou h concernetl 
with t!ie assassMiieni td' anliesln^tetdr pol-eticy 
tif norpis.trel in terms of its eth^ct cm vLUseulai 
penueahihty ci’ the rat uterus. 


Colony-bread albino rats (150-200 gm.) of 
the Institute with regular estrus: cycle (4-5 
days) were used. Norgestrel (O-S^g./rat, oral), 
estrone (1 Mg./rat, i.m.) and progesterone 
(0-25, 0*50, 1*00 and 2*00mg./rat, i.m.) were 
given in olive oil. The vascular permeability 
of the uterus was determined by the method 
of Cecil at al:^ with the modification that intact 
dicstrus animals were used instead of ovariecto- 
ini/.ed ones. 

After a single dose of norgestrel the vascular 
liernieability of the uterus registered a, marked 
fall between 3 and 9 hr. (vs. control P<0*01, 
Table I), but returned to normal at 12hr. 

Table I 

EjJecL of norgestrel on vascular ‘permeability 
of the rat uterus 

Hours after norgestrel administration 
Control-- 

3 G 9 12 

6-41 1-00 3*02 2*13 7 60 

i:()*G5(.9)* ±0*20(6*) x0*41(.9) ±0*21(9) ±1*06(9) 

* Mean ± S F. with number of animals in paren¬ 
theses; vabcular permeability expressed as Mg* trypan 
])lue/l00 mg. uterine tissue. 

A.wsessment of graded doses of progesterone 
(3 hr. after injection) showed that the inhibi¬ 
tion of ut,crinc permeability caused by 0*5 mg. 
dose was equivalent to the effect seen after 
administration of 0*3 Mg. norgestrel (Table II). 

Table II 

Kffeci of graded doses of progesterone on 
vascular per))Leability of the rat uterus 

'JVoatment ug. trypan blue/100 mg. uteiine tissue 
(\mlrol .. ’ 6*41 ±0*65 (P)*" 

JVouesterone— 

0*25 mg. .. 3*25±0*23 (4) 

()*50 mg. .. 2*11±0*22 f5) 

1- 00 mg. .. 1*36±0*39 (5) 

2- 00 mg. .. 0-51 ±0 *03 (4) _ 

^ Mean ± S.F. with number of animals in paren- 

dU'Sl s. 

In oUuu' words, the antipermeabilit'y effect of 
tlu‘ latter was: about 1666 times as high as 
tiiat of iirogesterone. Further, it; was evident 
tha.t 2 mg. progesterone reduced the permea- 
hilily to about l/15th of the normal value 
within 3 hr. When assayed by the mouse 
vaginal cornilication method norgestrel was 
found to be about 730 times more active than 
progesterone.’ 

Administration of norgestrel to rats either 
concurrently or 3 hr. after estrone (i.e., 3 hr. 
prior ^ to sacrifice) not only prevented the 
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characteristic estrogen-induced rise in vascular 
permeability^ (ys- control, P<0*01), but also 
reduced it drastically (us. control or estrone, 
P<0*01, Table IH). However, norgestrel 


Table III 

Effect of norgestrel on uterine vascular 
permeability oj rats pretreated with estrone 


Treatment 


trypan blne/lOO mg. uterine 
tissue 

Control 

Estrone 

Estrone 

(6 hr.) 

(6 hr.) 

6-41±0.65 (9) 
9-00±0.87 (S)* 

■f 

Norgestrel 

Estrone 

(3 hr.) 

(6 hr.) 

1.96±0-21 (5) 

Norgestrel 

(6 hr.) 

3.22±0.17 (6) 


* !SIean ± S.E. with number of animals in paren¬ 
theses. 


given 3 hr. before sacrifice to estrogenised 
animals seemed to exert a more profound 
antipermeability effect than when administered 
concurrently with estrone (P<0*01). Thus 
a dose of O-Zf^g. norgestrel was sufficient to 
nullify the stimulatory effect of estrone, 

and at the same time to exert its intrinsic 
inhibitory influence on the uterine vascular 
permeability. 

It thus appears that the potent antipermea¬ 
bility effect of norgestrel is crucially involved 
in its contraceptive modus operandi, concei¬ 
vably by depriving the uterus of some of the 
essential substrates and co-factors which may 
be needed for growth, differentiation and nida¬ 
tion of the blastocyst, as well as for the 
sustenance of pregnancy. 

This investigation was supported by grants 
from the Ministry of Health, Family Planning 
and Urban Development, Government of India, 
and the Ford Foundation, The authors are 
grateful to Dr. M. L. Dhar for his interest in 
this study. 

Central Drug Res. Inst., P. R, Dasgupta. 

Lucknow Maya Ghosh. 

(Communication No. 1528), J. K. Pande. 

June 8, 1970. Amiya B. Kar. 
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SURFACE LAYERS IN RADIATED 
AMOEBAE 

A spectacular peeling off of the surface layer 
has been observed from the radiated soil 
amoeba. —Acanthamoeba sp. This process of 
denuding of the surface layer has been observed 
in a variety of dosages employed. The most 
significant effect, however, has been seen in the 
irradiated amoebae, in the 3rd subculture of 
125,000, 150,000 and 175,000 rads and 

in the 2nd subculture of 200,000 rads'. For 
irradiation upto 1,500 rads, a Picker’s Army 
Field X-ray unit was used at 70' KVP ; 4 mA ; 
555 rads/min. with 0-25 mm. Al-filter. A water- 
cooled Muller’s MG-150 X-ray machine was 
used for the doses 2,000 rads and above, opcra.ted 
at 80 KVP ; 9 mA; 4,000 rads/min. (for jCurther 
details see Chatterjee'’ ). 

The denudated surface layers were arranged 
concentrically around the amoebae (FigT- 1)* 
After peeling off of the surface layers amoebae 
never remained naked because continuously 
new surfaces were formed within Ihe cell body 
to replace the previously shredded off limiting 
membrane. Layer after layer of new surface 
materials were being continuously formed and 
periodically thrown out. They appeared as 
concentric layers surrounding the amoebae, 
filling up quite a portion encircling the cell 
body. Such amoebae were immobilised and 
firmly attached to the glass surface. In the 
following few subcultures the incidence of 
peeling off of the surface layers became infre¬ 
quent and finally disappeared in the onward 
subcultures. 

At lower dosages, viz., between 50-15,000 
rads, no detachment of the surface materials 
as distinct, layers was visible. From the 3rd 
subculture, localised areas were found where 
supernumerary depositions of membrane were 
noticed inside the cell (Fig. 2). These areas 
of isolated pat,ches of extra surface membrane 
might be pres'ent in some particular region, of 
the cell. These could be thrown out and dis¬ 
carded. This phenomenon of production of 
extra surface material was continued for 6th 
and 71;h subcultures. The size of the peeled 
off surface became gradually s'maller before 
their final disappearance in the further culture. 
Often the ejected surface areas appeared as 
stiff rod-like bodies projecting out from the 
cell having a dense mass (Fig. 3). Their length 
varied from 3-15 m^. or even more. Sometimes, 
the lifted surface material from the cytoplasm 
were fragmented into a number of still smaller 
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portions before their final elimination from 
the cell. 



FIGS. 1-3 


The peeling' ofT of the surface layer suggested 
overproduction of surface-forming material 
induced as an after-effect of irradiation. In 
normal amoebae such a phenomenon has never 
been seen. Overproduction of cell surface in 
radiated amoebae can be taken as an induced 
phenomenon of a concerned activity of syn¬ 
thesis. It is still interesting to note that such 
overproduction can take place only during the 
active phase of trophic life of the amoeba and 
not during the inactive phase of the cystic life 
(Mookerjee and Hajra™). It must be pointed 
out in this connection that whenever the tro¬ 
phic forms wcr(‘ mobilising in the excessive 
production of their surface' layers, they invari¬ 
ably failed to undergo regular binary fissions 
and resulting into scanty culture. 

Claims have already been made that a pro¬ 
cess of active synthesi.s goes on near the sur¬ 
face layer which results in the constant replace¬ 
ment of the previous limiting membrane. BelF* 
and Wolpert et aU have suggested that the- 
membrane may be synthesized m silM by 
enzymatic sites forming part of the membrane 
itself, particularly as the internal membranes^, 
of the cell have many synthetic functions. 
Radiation seems to stimulate this synthetic 
activity in the treated amoeba. The theory is 


that the amoeba renews its surface each time 
when it ^ passes through its own length 
(Goldacre'^’6). This view speaks of an ephe¬ 
meral nature of the surface layer which is 
continually being formed to be replaced. 
Weiss' and Rosenbergs have advanced the idea 
that the cell surface is constituted by the stag¬ 
gering of many monolayers of protein films 
which are constantly shed as the cell mobilizes 
itself in movement. In the present set-up, the 
radiated amoebae were attached on the glass 
surface and became imprisoned in a state of 
immobilisation and the active formation of 
layers are staggered around the cell body as 
distinct elements'. 

Another impressive case of the present 
result is to show that the surface is a definite 
structure distinguishable from the rest of the 
cytoplasm. This lends support to the other 
experiments where lifting and separation of 
surface layer were done by immersing the 
amoebae in Alcian blue l^achmias^ at 5^*0., 
though it is not yet clear whether in this; 
case only the polysaccharide part or the protein 
part is also lifted. Preliminary cytochemical 
t,ests which were carried out showed that the 
protruded cell surfaces gave RNP and alkaline 
phos'phatase positive reaction but failed to do 
so when they were detached from the cell 
body of amoebae. 

Dept, of Zoology, Sivatosh Mookerjee. 

Presidency College, Samar Chatterjee. 

Calcutta-12, June 19, 1970. 
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USE OF CONGLUTINATING 
COMPLEMENT ABSORPTION TEST 
FOR RAPID IDENTIFICATION OF 
ARBOVIRUSES 

The conglutinating complement absorption 
(CCA) tjest has been used in the sero-diagnosis 
of arboviruses. The test was found to be more 
sensitive than the ordinary hemolytic com¬ 
plement fixation (CF) test in detecting the 
presence of arbovirus antibodies in serum*i’2 
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This communication deals with the adapta¬ 
tion of CCA test for rapid identification of 
arboviruses and reports the relative value of 
ihis procedure as compared to CF test. 

A 10^ (\V/V) suspension of the infected 
infant or adult mouse brain in normal 
saline (0-9Tc> NaCl) was made and centrifuged 
at 5,000 RPM for one hour at 4° C. The 
supernatant fluid was used as antigen. Thisl 
antigen had shown a -flight anti-complemei.tary 
activity. Therefore, it was further diluted to 
1 : 2 (sometimes 1 : 4} before use and was 
tested against two-fold dilutions (usually 1 : 16 
to 1: 1024) of homologous hyperimmune serum. 
The hyperimmune sera against arboviruses 
[Kyasanur Forest Disease (KFD), P 9605 
strain; Kaisodi (KSO), G14132 strain; 
Japanese encephalitis (JBE), Nakayama 
strain; West Nile (WN), E101 or G22886 
strain; and dengue 2, P 23085 strain] were 
produced in adult mice. 

Micro-CCA tests were done in haemaggluti- 
nation plastic plates according to the method 
described earlier.-^ CF testing was done by a 
micro-technique as described by Pavri et alA 

Seven hundred and fifty-t,wo mouse brains 
were tested for evidence of arbovirus infec¬ 
tion. Of these, 661 were positive in CCA for 
arbovirus and 655 in CF (Table I). Titres of 
hyperimmune sera with brain antigens, though 
not determined for end-points in all ca.ses, were, 
usually found to be twm to four times higher 
in CCA than the CF. 

Table I 


Showing comparative results of CCA and CF 
tests with mouse brain antigens 


Braia 

antigens 

Total 

No. 

tested 

No. positive 
with 

Remark 

CCA 

CF 

KFD 

634 

620 

620 


KSO 

10 

0 

0 


KSOKFD 

29 

18 

18 

Positive for KSO 

JBE/WN 

8* 

4 

4 

„ » JBE 



4 

4 

„ » WN 

WN 

24 

4 

4 


Dengue 

47 

11 

5 


type 2 





Total No. 

752 

661 

655 



* Antigens were tested with absorbed hyperimmune 
sera. 


The CCA results indicated that KFD and 
KSO viruses could be distinguished from one 
another as well as from JBE-WN subgroup 
dengue virus. It was also possible to distin¬ 
guish between the viruses of JBE-WN subgroup 


r Current 
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using JBE (Nakayama) and WN (E 101) 
hyperimmune sera absorbed as described by 
Clarke.-'^ These results were similar to those 
observed with CF test by Pavri and Sheikh.<J 
These preliminary results s'uggest that CCA 
test may be used for rapid identification of 
arbovirus isolates. It was about aS' effcctivo 
as the CF test. 

I am grateful to Dr. T. Ramachandra Rao 
for his interest and encouragement in this 
study and to Dr. S. N. Ghosh for performing 
the complement fixation tests. 

Virus: Research Centre, Gurkirpal Singh. 
Poona, May 20, 1970. 
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A NOTE ON THE PREVALENCE OF 
MELQIDOGYNE INCOGNITA 
(KOFOID & WHITE, 1919) CHITWOOD 
' 1949, IN VARIOUS PLANTS OF 

RAJASTHAN 

A SURVEY in the cultivated fields, orchards and 
gardens in different parts, of Rajasthan for 
root-knot nematode infestations was started in 
1966. Root samples of affected plants were 
collected and preserved in 5% formalin for 
detailed examination. 

Many workers have reported host plants of 
M. incognita from different parts, of the 
country.-From Rajasthan there are only 
few reports of Meloidogyne species.*»'<^ This isl 
the first extensive report of various new and. 
known host plants found infested with M. inco¬ 
gnita and extends its range of geographical 
distribution in Rajasthan. Infested plants 
were brought to the laboratory. Roots were 
gently washed to remove the adhering soil. 
Females were dissected out and parencal sec¬ 
tions were cut and mounted on slides. At 
least 10 to 15 sectionsi from each host were 
examined for the morphology of the pareneal 
pattern. Identification of the species was 
made on the basis of key given by Taylor et al.^* 
Various host plantsi, locality and degree of 
infestation are given in Table I. It may 
be observed from Table I that M. incognita 
has been observed attacking about 30 genera 
of 20 different families in Rajasthan. The 
families; Cucurbitaceae, Solanaceae, Umbelli- 
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Table I 

Host List of Meloidogyne incognita 


Althaea rosea (I..) Gav. HoUy hock 
Antirrhiniam mains L. (Snap dragon J 
Apiuf/i ^rra^nolcTts 'L. (Celery) 

Brassica olcracea var. botrytis L. (Cauliflowor) 
Brasscia oleracea var. Capitata L. (Cabbage) .. 
Brassica olcracea var. Caulorapa J,. (Knol Khol) 
Cartca papaya L. (Papaw) 

Capsirnm frurcscens L. (Capsiicum) 

Cocaca^ia antiquorum Schoft. (Calocasia) 

Centaurea cyanus L. (CornBower) 

Cucutnis saiivus L, (Cucumber) 

Cynodon dactylon L. Pers. (Bermuda grass) 
Cyperus rotimdus'L, (Nutgrass) 

2Hc:is carica "L, (Cultivated Fig.) 

Hehanihns annus \a, (Sunflower) 

JJibiscus csculentum Jj. (Okra) 

J7?ip Hens balsamma'L. (Balsam) 

Kockia spp. 

Lap^cnaria scceraria (Bottle gouard) 

Lycopersicon esculentum Mill. (Tomato) 
Movwrdica charantia L, (Bitter gouard) 

Musa paradisica L. (Cultivated Banana) 

Bortulaca oleracea L. (Pigweed) 

Byidium y^uafenva L. (guava) 

Punka ffranatum 1^. (Pome granate) 

Sesamufn orietUale 1j. (Til.) 

Solanum melofiqena L. (Egg fruit) 

Viiis inniferat,. (Grape) 

Zca mays L. (Maize) 

Zinnia ele^ayts L. (Zinnia) 


Malvaceae 

Scrophulariaceas 

Umbelliferae 

Craciferae 

do. 

do. 

Caricaceae 

Solanaceae 

Aracaceae 

Compositae 

Cucurbitaceae 

Gramineae 

Cyperaceae 

Moiaceae 

Compositae 

Malvaceae 

Balsaminaceae 

Chenepodiaceae 

Cucurbitaceae 

Solanaceae 

Cucurbitaceae 

Musace^ 

Portulacaceae 

Myrtaceae 

Punicaceae 

Pedaliaceae 

Solanaceae 

Vitaceae 

Gramineae 

Compositae 


Locality 

Udaipar 

do. 

do. 

do, 

do. 

do. 

Gogunda 

do. 

Udaipur 

do. 

Gogunda 

Udaipur 

do. 

Kota 

do. 

Gogunda 

Udaipur 

do. 

do. 

Gogunda 

do. 

Jaipur 

Udaipur 

Udaipur 

Udaipur 

Khumbhalgarh 

Alwar 

Udaipur 

Shisod 

Udaipur 

Udaipur 

do. 

do. 


Infection rating 

+ + 

-f+ + 

+ + + + 

+ + 

+ + 

+ + + 

+ + 

+ + 

+ + + + 

+ + 

4- 

+ 4- 
4-4-4- 

4--f-f 4- 
4--f■ 

4-4-4-4- 
4. 4. 

4-4-4-4- 
4--f- 

+ 4-4- 
4- 

4-4- 

•p 

4--+- 

4- 

+ 4-4-4- 

+ + + + 

+ + + 

+ + 

+ 


Arbitrary infection ratings: + Li^ht. 


- + Medium. -g -g -g I-ieavy. + + + + Very heavy. 


ferai and Balsaminaceie have been found highly 
jrjUsceptiblc to M. incognita. Caricaceae, Scro- 
phulariacea\ Compositae, Malvaceae, Portula- 
caeceae and Vitaceae have been noticed 
susceptible. While the remaining 10 families 
givcm in Table I have been noticed lesst 
susceptible. 

I'rom the liteniture it appears that Centaurea 
cyamis, Cynodon dactylon, Cyperus rotundus, 
Helianihus annus. Kocliia sp., Punica 
granatum, Sesainum oricMalc and Psidium 
g\wajava are the first host record of M. incognita. 
While in addition to these hosts Altluxa rosea: 

Antirrhynum inajus; Apium graveolens, 
Brassica oleracea var. Cauloropa; Ficus carica; 
are the first host record of M. incognita from 
India. The localitiesi of collection and host list 
indicate thart this species is widely distributed 
in different soil conditions of Rajasthan and 
has wide host range. 


The authors are thankful tp Dr. B. K. 
Srivastava, Director, Agricultural Experiment 
Station, University of Udaipur, Udaipur, for 
providing the necessary facilities. 

Agricultural Experiment B. S. Yadav. 

Station, M. K. Varma. 

University of Udaipur, S. M. Naik. 

Udaipur (Rajasthan), 

May 26, 1970 
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PROPAGATION OF BOUGAINVILLEA 
BY STEM CUTTINGS 

Bougainvilleas are generally propagated by 
means of cuttings or air-layerings, but they 
often fail to produce roots and the percentage 
of success is low even during the cultivated 
seasons. Investigations^-® have revealed vary¬ 
ing degrees of success with the treatment of 
growth substances. The present investigation 
is an attempt to test the efficacy of different 
growth substances on the induction of rooting 
in a difficult-to-root variety of Bougainvillea. 

Hard wood cuttings, 20-25 cm. long with uni¬ 
form diameter, taken from the variety ‘Mary 
Palmer’ were treated with 100, 10 and 1 ppm 
aqueous solutions of indoleacetic acid (lAA), 
indolebut 3 Tic acid (IBA), naphthaleneacetic 
acid (NAA), 2,4-dichlorophenoxyacetic acid 
(2,4-D), maleic hydrazide (MH), gibberellic 
acid (GA 3 ), Seradix B 3 (a commercial formu¬ 
lation of Ma^’ & Baker Ltd.) and control (dis¬ 
tilled water) for 24 hours. The basal treated 
ends of the cuttings were thoroughly washed 
with distilled water and sown in imwashed 
sand as rooting media in glazed pots. The 
cuttings were planted during the winter months 
of the year (November to January). 

The results are presented in Table I. A 
close analysis of the data shows that rooting 
was favourably improved by all the concen¬ 
trations of lAA, IBA and NAA over the un¬ 
treated controls. Seradix B 3 was found to be 
most effective, as the percentage of rooting, 
number and length of roots were much greater. 
2,4-D and MH in lower concentrations were 
responsive, whereas treatment with GA 3 had 
no effect or inhibited the production of roots. 
From the present investigation it thus appears 
that treatment with growth substances like 
lAA, IBA, NAA and Seradix B 3 may be utilized 
beneficially for the vegetative propagation of 
Bcfugainvillea during the adverse climatic 
conditions for rooting. 

The author is grateful to Professor S M. 
Sircar, Director, Bose Institute, Calcutta, * and 
Professor A. K. Sharma, Head of the Depart¬ 
ment of Botany, University of Calcutta, for them 
keen interest. 


Table I 

Effect of growth substances on the rooting 
behaviour of Bougainvillea stem cuttings 


Growth 

substances 


lAA 


IBA 


NAA 


2, 4-D 


MH 


GAg 


Seradix Bg 


Control 




°t'.S 

o ■*-> o >- 


100 

10 

1 

100 

10 

1 

100 

10 

1 

100 

10 

1 

100 

10 

1 

100 

10 

1 

Talc 
(Dip ^ 
method) 


20 16 


20 

20 


20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
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REVIEWS AND NOTICES OF BOOKS 


Quantitative Stereology. By Ervin E. Under¬ 
wood. (Addison-Wesley Publishing Company, 
Inc., West End House, 11, Hills Place, 
London, W. 1, England), 1970. Pp. x + 274.* 
Price sh. 117. 

Stereology is the study of the structure of 
matter in three dimensions at the microscopic 
level, baised on the examination of two-dimen¬ 
sional sections through the material. This 
book presents a unified and conuprehensive 
treatment of the essential elements of stereo- 
logical analysis. It provides, under one cover, 
the theoretical baickground to these methods, 
practical examples of their application, selected 
problems based on actual microstructures, and 
complete coverage of the literature. Thus it 
can be used as a text for college students at 
all levels, as a self-study guide, and as a 
reference work for a wide variety of research. 

The generalized, geometrical approach is 
designed to appeal equally to those engaged 
in metallurgy, petrology, mineralogy, and 
research in polymers or ceramics ; to those 
studying microscopic anatomy, histopathology, 
botany or biology ; and to those concerned 
with advancing the mathematics of statistics, 
geometrical probabilities, the theory of curves 
and surfaces, topology, and projective geometry. 

C. V. R. 


Annual Review of Plant Physiology (Vol. 21). 
(Annual Reviews, Inc., 4139, El Camino Way, 
Palo Alto, California 94306, U.S.A.), 1970. 
Pp ix + 653. Price Postpaid : U.S.A. $ 10.00 
and Foreign $ 10.50. 

Volume 21 of this well-known series contains 
the following articles: 1. Prefatory Chapter: 
The Passing Scene ; 2. Cell Organization: 

Biochemical Aspects of Chloroplast Develop¬ 
ment ; Compartmentation of Intermediary 
Metabolites; Cell Wall Metabolism; 3. Nutri¬ 
tion and Absorption: Oxidation of Inorganic 
Nitrogen Compounds ; Ion Transport in Chloro- 
plaists and Plant Mitochondria ; The Leaching 
of Substances from Plants ; 4. Nitrogen Metabo¬ 
lism : Protein Synthesis in Plants ; Fraction I 
Protein ; 5. Bioenergetics : Physical Separation 
of the Photosynthetic Photochemical Systems; 
Photosynthetic COo-F i x a t i o n Pathways ; 
Photorespira/tion; Photosystem 11 and 
Evolution; 6. General Metabolism; Biosyn- 


toesis of Cuticular Lipids; Regulation of 
Enzyme Activity in Photosynthetic Systems ; 
7. Translocation : Biochemistry and Fine 
Structure of Phloem in Relation to Transport; 
^ Growth and Development; Air Pollution 
Oxidants-Their Effects on Metabolic Processes 
m Plants ; Cytokinins ; Morphactins : Physio¬ 
logy and Performance; Gibberellins : Struc¬ 
ture and Metabolism ; 9. Special Topics ; The 
Botanical and Chemical Distribution of 
Hallucinogens. C V R 


Peptides : Chemistry and Biochemistry. 

Edited by Boris Weinstein and Saul Lande. 

(Marcel Dekker, Inc., 95, Madison Avenue, 

New York), 1970. Pp. xv + 538 Price $19.50 

Or £9 6sh. 0 d. 

This book covers topics on classical and 
solid-phase peptide synthesis, theoretical and 
experimental studies of peptide conformation, 
correlations between structure or conformation 
with biological activity, isolation, characteriza¬ 
tion and synthesis of new peptide natural pro¬ 
ducts, and synthesis of analogs. 

The contributions are divided into four 
categories : peptide synthesis, relationships 
between structure and biological activity of 
peptides, racemization in peptide chemistry, 
and special problems in synthesis and analysis. 
Applications and development of new coupling 
reagents and techniques are described, includ¬ 
ing solid-state synthesis. Included is a dis¬ 
cussion of the factors relating structure and 
activity in angiotensin, calcitonin, and secretin. 

Other articles consider methods for detection, 
control, and study of the mechanism of racemi¬ 
zation in peptide chemistry. Finally, work 
involving unusual amino-acids and peptides, 
antibiotics, cysting peptides, and T-glutamyl 
peptides are also contained in the book. 

The papers published in this volume were 
delivered at the first American Peptide Sym¬ 
posium held at Yale University, August 13-18, 
1968, This conference brought together, for 
the first time in the United States, physical, 
organic, biological, and pharmaceutical chemists 
with a common interest in peptides. Publica¬ 
tion of these proceedings makes available a 
permanent record of research in peptide 
chemistry for 1968, and may be of particular 
interest to scientists not present at the meeting. 
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The book will also be of value to chemists, 
biochemists, and physiologists who work with 
peptides and peptide hormones. C. V. R. 


Handbook o£ Metal Ligand Heats and Related 
Thermodynamic Quantities. By James J. 
Christensen and Reed M. Izatt. (Marcel 
Dekker, Inc., 95, Madison Avenue, New York), 
1970. Pp. vii + 324. Price $ 14.50 or 
£ 6 18 sk. 0 d. 

Until now there has been no extensive com¬ 
pilation of heats of metal-ligand interactions in 
solution. This book provides a tabulation of 
information. 

One comprehensive table of heats for metal- 
ligand interactions in solution summarizes the 
published literature values up to mid-1969, 
and hve indexes (author, empirical formula, 
element, synonym, and reference) provide 
cross-references to this table. Included in the 
book are the related thermodynamic quantities, 
leg K and AS, and ACp values where available. 

The book is a convenient reference source for 
workers in the areas of thermochemistry and 
thermodynamics of metal-ligand interaction, 
including those in such fields as chemistry, 
physics, bacteriology, engineering, microbio¬ 
logy, and medicine. It is especially directed to- 
workers in the field of co-ordination chemistry. 

C. V. R. 


Carnegie Institution of Washington—Year-Book 
1968. Pp. xii -f 716. 25 plates, 234 figures. 
1530, P Street, N.W., Washington D.C. 20005 
(1970). 

The Carnegie Institulhon of Washington with 
its six major departments functioning in dif¬ 
ferent parts of the United States has been 
contributing in a significant manner to new 
knowledge in varied fields of scientific research. 
The Institution’s Year-Book is a necessary 
addition to all science libraries. 

Year-Book 68 covers the period from July 
1, 1968 to June 30, 1969. It contains the annual 
address of the President, Prof. Caryl P. 
Haskins, his general report and the detailed 
reports from the various departments on their 
achievements and researches in progress. 

Since the discovery just two years ago, of 
the first pulsating radio source by the radio 
astronomers of Cambridge, nearly fifty astro¬ 
nomical objects of this kind (pulsars)) have 
been detected. They emit sharply defined 
pulses (10-30 milliseconds) of radio energy at 
extraordinarily regular intervals. All these 


pulsars have so far been observed as to their 
radio pulse emission only. The first pulsar to 
be optically observed is the one designated NP 
0532 in tjie Crab nebula. The report of the 
Mount Wilson and Palomar Observatories 
contains details of the optical observation and 
characterisation of NP 0532, using the prime- 
focus photometer of the 200-inch, telescope at 
Palomar. The light of NP 0532 arises almost 
entirely from t,he short rapid, light pulses emit Led 
at the rate of 30 pairs per second. The two- 
distinct and sharp pulses of the pair occur dur¬ 
ing eaich 33 msec period—a main 5 msec wide 
pulse followed, 13*5 msec later, by a secondary 
pulse somewhat wider but with u third of the 
amplitude and a half of the energy of the main 
pulse. It is interesting to note that this first 
optical pulsar is the very one that Baade and 
Minkowski at; Mount Wilson in 1942 had sug¬ 
gested as the central star of the Crab nebula 
on the basis of its position near the centre of 
expansion and its spectroscopic peculiarity (a 
featureless blue continuum). Crab nebula 
has again become the chief centre of intci'est 
in modern astronomy. 

The Geophysical Laboratory reports results of 
continued investigations in the fields of geo¬ 
chemical and petrological research. These are 
becoming increasingly fruitful on account of 
new techniques and instrumentation facilities 
that have become available. The report 
contains advances made during the year in 
petrography, phase-equilibrium studies, crystal¬ 
lography, biogeochemistry, age determinations 
of rocks, and mineralogy. 

The measurement of strain changes in the 
earth’s crust is fundamentally important to the 
understanding of earthquakes. In the report 
of the Deparatment of Terrestrial Magnetism 
is given the description and performance of a 
highly sensitive seismic instrument, namely, 
the prototype of a borehole strain rate meter 
instaUed at a depth of 150 ft. In essence, it 
consists of a water-filled resilient tube in 
intimate contact with the walls of a borehole. 
As the strain in the surrounding rock changes, 
the tube is deformed, forcing the liquid 
through a flow sensor device into an air space. 
This device is such that the minute distortions, 
down to 10-7 microns, are faithfully followed' 
The frequency of response covers a wide range 
of geophysical interests—^from strain changes 
induced by microseisms, through those caused 
by^ microbarometric pressure influences on 
solid rock, to those resulting from the grayita- 
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tiphal deformation of tihe earth by the moon, 
(earth tides). Records of performance of the 
strain meter show its use on the timely predic¬ 
tion of major earthquakes t'o be very promising. 

The Department of Embryology is devoted 
to the study of the processes of development in 
living organisms. The most important; techni¬ 
ques in the current progress of embryology are 
interdisciplinary. Molecular biology and 
genetics are receiving increasing emphasis. The 
Department’s researches during the year 
illustrate this trend not only in the application 
of molecular genetics but also in the use of 
virology to probe into developmental processe.s 
at cellular level. 

The Department of Plant Biology reports new 
results in the field of photosynthesis especially 
with, reference to the theoretical aspects of the 
problem, interrelating the pigments, enzymes, 
and intermediate compounds that make up the 
photosynthctic system. The Director of the 
Genetics Research Unit has presentied a highly 
interesting and up-to-date survey on the relation 
of microbiological and biochemical genetics to 
classical genetic theory. A. S. G. 


ANNOUNCEMENTS 
Award of Research Degrees 

Andhra University has awarded the Ph.D. 
degree in Chemistry to Shri P. Suryanarayana 
Murty. 

Karnatah University, Dharwar, has awarded 
thi' Ph.D. degret' in Chemistry to Shri G. V. 
Patn. 

M,S. Univc'rsity of Baroda has awarded the 
Ph.D, degree in Chemistry to Shri M. Venkat- 
nar.-a Rt‘ddy ; Ph.D. degree in Biochemistry to 
Kuniari Vecna Ja-shwantlal Shah, Shri Suresh 
Rudra Nadkarni, Shri Dineshkumar Jayantilal 
Parildi and Kumari Bhadrashila Isihwarlal 
Naik ; Ph.D. degree in Zoology to* Shri Davindva 
Kumar Magon. 

O mania University, Hyderabad, has awarded 
thc'’ Ph.D. dc'gree in Chemistry to Shri S. Rama- 
chandra Moorty. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Zoology to 
Shri J. V. Ramana Rao. 
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Third Conference on Photographic Science 
and T e chnol ogy 

The Third Conference on Photographic 
Science and Technology will be held on 15 
and 16 April 1971 at Indunagar, Ootacamund-5. 
For further details please contact The Secre¬ 
tary, Hindustan Photofilfns Mfg. Co. Ltd.. 
Indunagar, Oots,camund-5. 

Nuclear Physics and Solid State Physics 
Symposium 

The Nuclear Physics and Solid State Physics 
Symposium organised by the Physics Com¬ 
mittee, Department of Atomic Energy, will be 
■held at the Madurai University, Madurai, on 
December 27-30, 1970. Further information can 
be had from Dr. S. S. Kapoor, Secretary, 
Nuclear Physics and Solid State Physics Syra- 
pcsium, BARC, Trombay, Bombay-85. 


Boclis Received 

From: (Addison-Wesley Pub. Co., West End 
House, 11, Hills Place, London W. 1, England). 

A Radical Approach to Algebra, By M. Gray, 
1970. Pp. vhi + 232. Price 98 sh. 

Fundamentals of Geometry. By B. E. Meserve 
and J. ■ A. Izzo, 1970. Pp. vii + 246. Price 
93 sh. 

The Process of Biology Primary Sources. By 
J. J. W. Baker and G. E. Allen, 1970. 
Pp. viii -|- 380. Price 43 sh. 

Mathematics Creation and Study of Form. 

By J. P. Evans, 1970. Pp. x + 358. Price 61 sh. 
Particles and Their Interactions. By J. G. 

Powles, 1970. Pp. xii + 260. Price 47 sh. 
Elements of Precalculus Mathematics. By 

D. M. Dribin, 1970. Pp. xiii + 274. Price 
70 sh. 

Elementary Geometry for Teachers. By M. M. 

Ohmer, 1970. Pp. 152. Price 52 sh. 
Probability and Calculus —A Brief Introduction. 
By J. B. Fraleigh, 1970. Pp. vi + 250. Price 
75 sh. 

Elementary Mathematics for Teachers. By 

C. F. Brumfiel and E. F. Krause, 1970. 
Pp. X + 436. Price 91 sh. 
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NON-EQUILIBRIUM SOLIDIFICATION IN A PERITECTIC SYSTEM 

S. N. TIWARI, S. L. MALHOTRA and T. R. ANANTHARAMAN 
Department of Metallurgy, Institute of Technology, Banaras Hindu University, Varanasi 


Abstract 

Lead-bismuth alloys were subjected to a wide range of non-equilibrium solidification ratec 
and by standard optical and X-ray metallographic techniques. In the light of the results 

a modified peritectic solidification mechanism has been suggested. ^ ’ 


Introduction 

^TIHE solidification of a liquid, through a 
peritectic reaction, e.g., a H-L. in a 
binary system, has received very little atten¬ 
tion despite the fact that this reaction is; 
extremely common in metallic systems. The 
peritectic reaction has been recognized^ as a 
means of effecting grain refinement in alloys 
and ailso as a method of growing intermetallic 
compounds with; special properties. Descrip¬ 
tion of the peritectic reaction given in most 
metallurgical text-books, with the exception of 
fcwr’-^ are in terms of maintaining equilibrium 
conditions during the solidification process, a 
requirement that is almost impossible of fulfil¬ 
ment in practice. Recently, some peritectic 
systems have been studied'"" under non-equili¬ 
brium solidification conditions. With a view 
to understand the impact of the rate of soli¬ 
dification on the mechanism of peritectic re¬ 
action and also to explore the possibility of 
predicting the morphology of the constituents 
in alloys of a peritectic system, solidifying under 
non-equilibrium conditions, we have embarked 
on some detailed solidification studies of the 
lead-bismuth, system^ featuring the peritectic 
x’caction (Fig. 1). The preliminary results 
presented here concern solidification of three 
alloys, each under four different non-equili¬ 
brium cooling conditions. 

Experimental ProcedurEwS and Results 

Pb-Bi alloys of three compositions, i.e., 15, 
26 and 37 wt.% bismuth, one of them under¬ 
going the peritectic reaction on cooling accord¬ 
ing to the phase diagram and the other two 
with compositions on cither side of the peritec¬ 
tic horizontal, i.c., one to the left of A and the 
other to the right of C in Fig. 1, were chosen 
for the present study. Lead and bismuth of 
more than 99*9% purity were used in preparing 
the charges. The loss; in weight after melting 
was always negligible. 

Many different techniques of melting and 
solidification were used in preparing the alloy 
specimens. Calculated amounts of the two 
metals were generally weighed out fop 100 g. 


charges and melted in corning glass tubes. The 
melts were thoroughly agitated to effect homo¬ 
genization and then the tubes were cooled in 
a furnace from 350° C. to room temperature. 
Melts prepared in the above manner were also 
cooled in a jet of compressed air, directed at 
the bottom of the glass tubes. In another 
variation of this technique, 100 g. charges of 
the required compositions were sealed in 
evacuated pyrex glass capsules, heated in a 
furnace up to 350° C., homogenized by thorough 
mixing of the melt and eventually chilled in 
water. 



Fig. 1. Phase diagram of Pb~Bi system indicating 
experimental thermal arrest points. (Equilibrium Peri¬ 
tectic Horizontal: Temperature 184° C.; Compositions— 
A, 53-5%; B, 33'4%; C, 36*2%. Equilibrium 
Eutectic Horizontal : Temperature 125° C.; Compositions 
—D, 42-0%; E, 50-5%; F, 99-5%.) 

The novel splat-coohng technique of ex¬ 
tremely rapid quenching from the liquid state 
was' also used in our studies. The apparatus 
employing the so-called gun technique was 
similar to the one, developed by Duwez and 
Willens^ and has been described in detail else- 
where.i'^’ii In each experiment about 20-30 mg. 
of the alloys prepared by the conventional 
melting technique were heated up to 350° C. 
in a graphite crucible, splat-atomized by a 
shock wave induced *by nitrogen -gas under high 
pressure and quenched on to a copper sub¬ 
strate, 
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Cylindrical samples were cut from the ingots 
solidified under different cooling rates. They 
were polished and examined metallographi- 
cally, adopting the usual precautions for good 
surface finish and using a 5% aqueous 
solution of silver nitrate as etchant. In case 
of splat-cooling experiments, the very thin 
foils obtained by quenching did not require 
any metallographic preparation. 

To identify and confirm the phases present, 
all samples were subjected to X-ray examina¬ 
tion. Fine splat flakes were collected and 
mounted on a thin glass fibre with the help of 
‘Quick fix’ to make suitable X-ray specimens. 
Similarly specimens were prepared from the 
fine-powder obtained by filling the cylindrical 
samples. The Debye-Scherrer patterns were 
obtained, using a 114-6 mm. dia. Philips camera 
with nickel-filtered Cu Ka radiation. The 
observed interplanar spacings were compared 
with the calculated ones and thus the phases 
were identified. 

To gain further understanding of the soldifi- 
cation processes under different cooling ra' e \ 
thermal analysis was conducted on all the 
alloys. Eequired quantities of the two pure 
metals were weighed out for 500 g. charges 
and melted in an alumina crucible placed in a 
resistance-heated furnace. Cooling curves were 
obtained on furance cooling with the aid of a 
continuous temperature recorder, using standard 
chromel-alumel thermocouples enclosed in stain¬ 
less steel sheaths. 

The thermal arrest points obtained in case 
of each alloy are shown in Fig. 1. A summary 
of the microstructural and X-ray observations 
are given in Table I. The departure from equili¬ 
brium is pronounced for all rates of solidifi¬ 
cation employed in the present work. 


as per phase diagram (Fig. 1). As the tem¬ 
perature further falls, more of a will solidify 
either through growth of the original nuclei 
or through formation of more a crystals. In 
the temperature range from the liquidus to the 
peritectic reaction, the amount of the primary 
a will continue tx> increase and its composition 
change according to the solidus as modified 
for the non-equilibrium, conditions. During the 
process of solidification, the » crystals will 
reject bismuth at the interface and thus, as the 
temperature falls, the composition of the liquid 
adjacent to a crystals will become correspond¬ 
ingly richer in bismuth. Thus there will be 
a layer of constitutionally super-cooled liquid, 
surrounding the primary a crystals. The above 
condition of under-cooling, ahead of the inter¬ 
face, may be considered suitable for producing 
a dendritic morphology (Figs. 2, a, h). The 
various branches of the a dendrites will grow 
inhibited in the lateral direction by other 
• imHar dendrites. The morphology of the «- 
’ ase w 11, however, depend on the tempera- 
re gradient and the solidification rate. If the 
temperature gradient is steep and the solidifi¬ 
cation is high, there will only be a narrow 
region of under-cooled liquid into which the 
dendrites can grow. The time allowed for 
growth in the lateral direction will be short 
.nd tbi- will result in fine dendrites. It can 
be seen that dendrites are much finer in the 
splat-cooled structure (Fig. 2, b) than in the 
air-cooled one (Fig. 2, a). 

When more and more of a ci-ystals arc form¬ 
ed during solidification and the liquid between 
these crystals becomes more and more enriched 
in bismuth, the composition of the liquid may 
well reach C (Fig. 1). In such an extreme 
non-equilibrium situation, e crystals may 


Table I 

Microscopic and X^^ray evidence for the phases in lead-bismuth alloys 


Soliciifiration - 

Ph-15 wt. % 

Bi alloy 

Pb-26 wt. % 

Bi Hllov 

Pb-o7wt. % 

Bi nlloy 

condition ^ 

i'Tos opic 
evidence 

X ray 
evidence 

Microscopic 

evidence 

X-rav 

evid'mee 

Microscopic 

evidence 

X-ray 

evidence 

Equilibrium cooling 

Furnace cooling 

Aircoolitg 

Water cooling 

Splat cooling 

a 

a-f c 

a+ € 
a+ € 

a 

a-i- € 
a+e 
a+ € 
a+ € 

€ 

0 + e-f-E 
a+ € 

tt-f* € 

a + € 

e 

_j_ £ 4 - ^ 

(l-j~ €-j- ^ 
a+ e-l- P 
c-f ^ 

«+;8 
c+E 
€ ”f” It 
€-f E 
€_|_ f 

c-f- ^ 

a. Solid .solution of bismuth in lead ; e, Intermediate phase; E, 
solution of lead in bismuth. 

Eutectic mixture of e and ; 

Pi Solid 


Discussion of Results 
(i) Solidification of Lead^lS wt% Bismuth 
Alloy. —^When this alloy is cooled to its liquidus 
temperature, nuejeatipn of « crystals will OCQur 


nucleate and grow as a result of the peritectic 
reaction and/or direct solidification. The re¬ 
sulting solid would then be two-phase, consist¬ 
ing of a and On further cooling to room 
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temperature, precipitation of may also take 
place within the a crystals. This is precisely 
what we have o-bserved in our alloys on in¬ 
creasing the rate of solidification. 
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the peritectic temperature, the «-phase may 
react with the liquid to give the peritectic pro¬ 
duct e. But this reaction will occur only to a 
very limited extent, unless very long times are 


Non-Equilibrium Solidification in a Peritectic System 



Fig. 2. Photomicrographs of Ph-lii alloys, (o) 16 wt. % Bi, air-cooleti, x 200; (b) 16 wt.% Bi, ' 

splat-cooletl. X 760; (c) 20 wt.% Hi, fornace-cooled, x 50; (<i) 28 wt.% Bi. farnace-cooled, x 200; 

(r) 37 wt.% Bi, furnace-cooled, 3.70; (Z) 37 wt. % Bi, splat-cooled, x 750. , 


(ii) Solidification of Lcad-26 wt.% Bismuth available during freezing and subsequent cool-- 

Alloys.—In case of this alloy, on cooling from ing to convert the a-phase completely to the 

the molten state to nearly the peritectic tem- r-phase. In practice, therefore, the a-phase wiU 

peraiturc, the process of solidification will be persist even in the peritectic ahoy, although it 

more or less the same as discussed above. At is not an equilibrium phase (Fig. 2, c). Because 
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Of the limited nature of the reaction, it is- 
quite possible that on further cooling some of 
the unreacted liquid may directly precipitate 
€-phase, thereby increasing the bismuth content 
of the remaining liquid beyond C. In such an 
extreme case, the Liquid wiU eventuaUy soli¬ 
dify as a eutectic mixture of e and ^ in some 
areas. Even in furnace-cooled samples, such a 
eutectic structure was actually seen by us in 
some areas (Fig. 2, d). 

(ui) Solidification of Lead-37 Wt.% Bismuth 
Alloy.—In this case, under equilibrium cooling, 
the solid at room temperature should consist 
essentially of the e-phase with some precipita¬ 
tion of yj in each e grain. But under non- 
equilibrium conditions, it is possible that, due 
to the. very rapid rise in the bismuth content 
of the liquid, as freezing approaches comple¬ 
tion, a small portion of the liquid may reach 
the eutectic composition and solidify as the 
eutectic. The structure at room temperature 
will then consist of grains of e, along with the 
eutectic mixture of ^ and jj at the grain boun¬ 
daries (Fig. 2, e). 

In splat-cooled samples of all compositions, 
a two-phase dendritic and/or a cellular struc¬ 
ture would be observed under the optical micro¬ 
scope (Figs. 2, b and f ). Our results agree 
with those of Borromee-Gautier et al^ in that 
no new phases were observed in the composi¬ 
tion range studied. The single-phase struc¬ 
ture, obtained in some cases by them,^ may be 
explained as due to the facts that their splat¬ 
cooling rates were perhaps faster and all their 
studies w'ere carried out at — 190° C. and not 
at room temperature, as in our case. 

(iv) The Mechanism of Peritectic Solidifi¬ 
cation .—n d e r equilibrium coolings, the 
c-phase is expected to form in alloys of the 
peritectic composition range of the Pb-Bi system 
as a result of the following simple peritectic 
reaction : 

a -f L -> €. 

The reaction product e will form at the 
interface between a-phase and the liquid, 
enveloping thereby the a crystals. As a result, 
a ring structure should generally be obtained. 
The present study shows, however, that no such 
structure forms as a result of the peritectic 
reaction, in cases of departures from ideal 
equilibrium conditions. Obviously, the above 
reaction occurs in practice only to a very 
limited degree, the extent of the reaction 
depending very much on the cooling conditions. 
With even furnace cooling, this reaction seems 
to occur to a very small extent. At such 


cooling rates, one may or may not observe the 
thermal arrest point. In case of furnace cooling, 
the thermal arrest point was indeed observed, 
though not, as marked as the eutectic arrest 
point. Under more or less similar conditions, 
no ring structure was observed under the 
microscope. It can thus be concluded that for 
all practical purposes the conventional peritectic 
reaction hardly takes place and can be ignored. 

According to our observations, at the peri¬ 
tectic temperature, e does not seem to form by 
the peritectic reaction between « and the 
liquid, but rather forms by direct precipitation 
from the liquid enriched in bismuth, as the 
alloy is cooled through the peritectic tempera¬ 
ture. Because of the direct precipitation of e, 
the remaining liquid may well get enriched in. 
bismuth content even beyond C (Fig. 1) and 
thus give rise to a eutectic loroduct on further 
cooling. Thus, under non-equilibrium cooling 
conditions, the entire peritectic solidification, 
may be postulated to take place in the following 
manner : 

L X.a + y.lj — > p.a -}- q.e -j- r.L —> ct.a 
-f + cjS. 

where x and y, p, q and r as well as a, h and 
c represent mole fractions that will vary 
according to the cooling condition aa well as: 
the alloy composition. In practice, the values 
of Xj p and a seem to be of the same order. 

The mechanism proposed above explains the 
presence of the eutectic (Fig. 2, d) in hypo- 
peritectic alloys, as clearly established metallo- 
grapihically and verified by X-ray analysis in 
the present work. Such a peritectic solidifica¬ 
tion mechanism should be helpful in rationalis¬ 
ing non-equilibrium solidification phenomena 
in ailloys; of peritectic systems. 
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CLADOCERAN SWARM IN RELATION TO MACKEREL FISHERY ALONG THE 

WEST COAST OF INDIA 

R. ALFRED SELVAKUMAR 

National Institute of Oceanography, CSIR Panaji (Goa) 


^HE Indian mackerel, Rastrelliger kanagurta 
(Cuvier), is one of the most important 
commercial fishes. On an average about 10% 
of tile total mairine fish catches from the Indian 
Coast include mackerel, of which about 98% 
is landed on the west coast. Fluctuations in 
the landings of mackerel are well known from 
year to year, the causes of which are still not 
properly understood. On the west coast of 
India the mackerel is caught from Ratnagiri 
to Quilon, but the major concentrations occur 
between Ratnagiri and Cochin. The actual 
fulling season lasts from August to March. 
Mackerel appears earlier in the south and late 
during the season northwards. Their move¬ 
ments from north to the south also follow a 
similar pattern (Panikkar, 1952).^ The 
appearance of mackerel seems to be associated 
with the south-west monsoon. 


such as copepods, cladocerans, tintinnids and 
larvae of several groups predominate. Subrah¬ 
manyan (1959) also observed that on certain 
occasions when the phytoplankton is composed 
mainly of setoid forms like Chcetoceros sp., 
Bacteriastrum sp., Rhizosolenia sp., etc., a fall 
in the zooplankton biomass occurs. Thus an 
interrelationship between the occurrence of 
setoid forms and the appearance of smaller 
zooplankton organisms such as cladocerans is 
evident. 

The association of cladoceran swarm with 
the onset of mackerel fishery was studied by 
the author based on the observations made at 
Karwar during the 1966 fishing season and at 
Goa in 1969 season. A review of earlier studies 
clearly indicates the relationship as given in 
Table I. Karwar and Goa fall along mackerel 
fishery belt where very high catches are 


Table I 


Showing the relationship between the cladoceran peak and the mackerel fishery period along 
the west coast of India as observed by various authors at different localities 


Mackerel fishing season 

Locality 

Period of cladoceran abundai ca 
and 

its peak 

Author 

July/Avigust to February 

Trivandrum 

July to October pe.«k at July 

Menon, M. A. S. 0945) 

August to March 

Cochin 

Jul V tSeptsmbar peak at 
Augu:»t 

Georg-, M J. (19.58)., Menon, 

N. R.. Venugopal. P. and 
Goswami. S. ( . (1969) 

Aogust/September to March/April 

Calicut 

Jiily to November peak at 
August 

George, P.C. (1953) 

September/October to March 

Karwar 

August to F'ebruary peak at 
Hept«-mbe«/‘ )ct‘*b.rr 

NoMe. A. (1962), Ramamurthy, 

S (1965) 

October to March 

Panaji (Goa) 

Sep’enb-r to February peak 
at October 

Selvakumar, R. A. (Uapablish ed) 


Mackerel is a plankton feeder and its move¬ 
ment in dense shoals in the inshore waters 
during the post-monsoon season is associated 
with the availability of plankton in abundance 
during that period (Panikkar, 1952 : Bhimachatr 
and George, 1952^ and Noble, 1962).-^ Subrah¬ 
manyan (1959)4 has stated that the outburst 
of phytoplankton depends upon the outbreak 
of monsoon from south towards north. The 
peak in the zooplankton abundance occurs dur¬ 
ing the south-west monsoon season, immedi¬ 
ately after the phytoplankton bloom. During 
this period, usually the smaller zooplankton 


recorded. In 1966, the cladoceran swarm was 
noticed in the plankton at Karwar during the 
first week of October. Soon after the swarm, 
the mackerel shoals were sighted inside the 
bay and the first ''rampan” net was operated 
for mackerel on 9-10-1966. Similarly, during 
1969, the cladoceran swarm was observed in 
the plankton in the coastal waters of Goa in 
the third week of October and within a week 
heavy catches of mackerel were landed. The 
cladocerans referred to here were Evadne 
tergestina Claus, and Penilia avirostris Dana. 
Amongst the cladocerans Evadne appeared 
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earlier and was greater in abundance than 
Penilia in the plankton both at Karwar and 
at Goa, This seems to confirm the observations 
made by George (1953) •> at Calicut and Rama- 
murthy (1965) at Karwar. 

A review of the report on food and feeding 
habits of mackerel suggests a possible trophic 
relationship between mackerel and cladoceran 
in the coastal \vaters. It is known (Pradhan, 
1956)" that only the juvenile mackerel of size 
18-22 cm. contribute mostly to the commercial 
catches in the post-monsocn montiis. Bhima- 
char and George (1952) have observed that 
the cladocerans formed a substantial part of 
the diet of juvenile mackerel during the period 
August to December and it is during this 
period that the cladocerans are abundant in the 
plankton. Noble (1962) has observed maxi¬ 
mum cladocerans in the stomachs of mackerel 
during September, when Evaclne was dominant 
in the plankton. Menon (1945) s reported from 
the Trivandrum coast that the cladocerans have 
a maximum abundance from July to October. 

This relationship becomes more certain when 
temperature and sahnity data during the clado¬ 
ceran maxima and mackerel fishery period are 
examined. Cladoceran abundance in the 
plankton off Calicut is recorded when the tem¬ 
perature and salinity ranged between 24-4- 
2e-5=’C. and 20-5-33-3%o (George, 1953). 
Similarly, in the Cochin region Evadne was 
observed in large numbers in the plankton 
from July to September when salinity was low 
(George, 1958) Ramamurthy (1965) has 
observed that the cladocerans constituted a 
major group in the coastal plankton during the 
later half of the south-west and early north¬ 
east monsoon (August-November) and that 
Evadne appear to prefer a lower salinity 
(16-17-30-94 %q) than Penilia (29*0-33-56^q) 
whereas the corresponding temperature 
is 26-0-27*6‘= C. for Evadne and 26-5-28-0° C. 
for Penilia. Recently, Menon, Venugopal and 
Goswami ( 1969 ) lo found that the cladoceran 
abundance is maximum near the Cochin har¬ 
bour in August and September when the sali¬ 
nity is low. 

At Goa, during October 1969, when the clado¬ 
ceran swarm occurred, it was noted that the 
conspicuous phytoplankton w’ere setoid forms 
such as ChcBtoceros sp., Thallassiothrix sp., 
Nitzschia sp. and Ceratium sp. So a possible 
association seems to exist. between these four 
forms and cladocerans. 


Both Evadne and Penilia were equally 
abundant dui-ing the third week of October 
1969, at Goa, the average temperature, salinity 
and oxygen were 28-0° C., 32-GU%,> and 

3-50mL/l. respectively. From the table given 
by Ramamurthy (1965) it is evident that the 
cladocerans are absent during the period of 
south-west monsoon They appear in August 
and reach their peak abundance in October. 
■This peak obviously coincides, with the onset 
of the mackerel fishing, which as reported 
earlier by Pradhan (1956) starts in October at 
Karwar, whereas Noble (1962) observed the 
cladoceran peak in September at Karwar. 

The occurrence of peak abundance of Evadv.e 
•and Penilia which follow the phytoplankton 
bloom appears to be associated with the favour¬ 
able water temperature and salinity of 26-28° C. 
and 27-32 %q respectively in the waters of west 
coast as observed by various authors. There 
is enough reason to propose that the appear¬ 
ance of cladoceran swarm and their progressive 
movement from south to north heralds the 
mackerel shoals. 

Further investigations on the occurrence and 
growth of cladoceran forms in association with 
phytoplanktonic elements constituting lire 
plankton crop in the coastal waters is in pro¬ 
gress which would render more evidence to¬ 
wards the proposed correlation. 
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THE MORPHOLOGY OF COPPER ELECTRODEPOSITED FROM ACID COPPER 
SULPHATE BATH WITH CL IONS ON COPPER (110) FACE 

S. NAGESWAR and T. H. V. SETTY 

Department of Chemistry^ Central College^ Bangalore University^ Bangalore 

Abstract 

Studies of copper clcctrodeposits, oa to the (110) plane of copper was made from 
highly purified solutions of copper sulphate containing known concentration of HCl from lO-^® 
to 10m./L. In presence of small amounts of HCl the morpholo^ was not afifeaed but deposi¬ 
tion was facilitated. At higher concentration of HCl, CuCl was included in the deposit giving 
rise to polycrystalline deposit. 


Introduction 


^HE morpihology of copper electrodeposits 
^ deposited on copper single crystal faces 
from pure acid copper sulphate bath has been, 
studied.^ It was observed that the morpho¬ 
logy of deposit was influenced by the crystal¬ 
lographic orientation and . bath conditions. 
Generally pyramids, layers and ridge type of 
growth were observed depending upon the 
substrate orientation and current density when 
deposited from very pure solutions. It was 
.shown that the chloride ions present in bath 
modify the growth forms of copper clcctro- 
deposited on copper (100) fe/jc,"' The present 
work was extondc'd to study the effect of chlo¬ 
ride ions on the rnorihiology of copper elcctro- 
de])osits deposited on (110) plane of copper. 

The (110) plane was mechanically polished 
on emery-paper finishing' with 4/0 and then 
electropoiishccl in 1 : 1 lI;;PO,. The depo.sition 
was carried out at various current densities 
(cd) on the plane from 0*25 M CuSO,-h 0*1 M 
II..SO, bath with a known amoiml of freshly 
distillc'd HCl. The' tliicknes.s of the deposit was 
lOC./em.- (3*5/0 in almost, all cases. The 
deposit, was cxaininc'd uncUu* a metallurgical 
micro.seope and photoinic'rographs were taken. 
The other expcn’iin(nital details have been 
descrilx'd earlier.** 


IteUDTS AND CoNCIUSrONS 

A ridge type of deposit was observed 'when 
coppc’r was depo.‘’.iled froju pure acid copper 
sulphate bath at all rd studied (2, 5, 10, 15 and 
20 mA./cm.-) as noticed by earlier workers--^^ 
Tho.se ridges were aligned parallel to [100] 
directions at 2 and 5 mA./em.^ whereas they 
were aligned parallel to [110] direction at or 
above lOmA./cm.'*: as observed earlicrii and as 
shown in Figs. 1 (a) and (h). It was also noticed 
that the size of the ridges were bigger when 
deposited at higher cd^ (20 mA./cm.2, Fig. l b). 

The chloride ions would not affect the typo 
of growth upto a concentration of lO'^m./L of 
HCl at all cd. However, the direction of the 
ridges at or above 10 mA./cm 2 changed from 
1110] direction to [100] dtrectioi^ at 10em,/L 


of HCl, i.e., the direction of the ridges would 
be the same as those obtained at 5 mA./cm.2 
from very pure solution. The deposit obtained 
at 7*5mA./cm.2 from pure solution showed that 
ridges were growing in both directions (Fig. 3). 
The ridges obtained at 7*5 mA./crii.^ from pure 



,GS 1-3 Fig. 1. Kidges parallel to [it.O] .lirection 
IGS I 6. ^^s* , onCuTlO) from *oCid copper 

n copp-r wa^ 'J'-P""'- (00 f^) Kidg-. parallel 

,h»t. hath at 6 mA/cm. , x (OU. ^ 

uo] directio i wh.-n deposited at 20 m i 

2. Polvcrystalline deposit with • • . 
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solution at various thicknesses were examined. 
Upto 6C./cm.- the ridges were aligned along 
[100] direction only. At 8 C./cm.-, ridges along 
[100] began to fade out and ridges along [110] 
direction began to grow. Above 15C./cm.2 only 
ridges aligned along [110] were observed. 

At 10'^ m./L of HCl the ridges broke up to 
small flat ridges. On further increase of the 
concentration of HCl to 10-- m./L triangular 
pyramids of CuCl precipitated out during depo¬ 
sition as noticed in the case of [100] plane and 
a matty dull polycrystalline type of deposit re¬ 
sulted (Fig. 2). This transition from ridges to 
polycrystalline deposit was noticed at all cd. 

The overpotential on [110] plane was always 
lower than on [100] plane at any correspond¬ 
ing cd. The overpotential remained constant 
with time except for the initial period at 2, 5, 
10 and 20 mA./cm.2 but at 7*5mA./cm.2 it in¬ 
creased upto a thickness of 8C./cm.2 and then 
remained steady. The Tafel slope was 110 
(±5) mv. which shows that the r.d.s. is the 
charge transfer of first electron.*5 The pre¬ 
sence of chloride ions upto a concentration of 
10-^ m./L did not affect the value of overpote.n- 
tiai but at 10'^ and 10-^ m./L of the over- 
potential was very much lower than those from 
pure solution. For instance, the overpotential 
at 10mA./cm.2 in pure solution was 110 (±5) 
mv. vrhereas it was 70 (± 5) mv. at the same 
cd in presence of 10‘® m./L cf HCl. This value 
of overpotential obtained in presence of chlo¬ 
ride ions was nearer to the value of overpoten¬ 
tial obtained at 5 mA./cm.- from pure solutions. 
However, the Tafel slope did not change at 
that concentration. 

When the concentration of HCl was increased 
further (10-^ m./L) the overpotential was 
higher than those obtained from pure solutions 
a" ccrrejpcndlng cd. The Tafel relationship 
does not hold good at these concentrations of 
HCl as noticed by Bockris et al.^ 

It is noticed that the direction of ridges 
changes at higher cd from [100] to [110] in 
pure solution but in presence of chloride ions 
the direction of ridges would only be [100] 
even at higher cd. A close examination of over- 
potential indicates that the ridges align in 
[110] direction if the overpotential is below 
100 mv. and in [110] direction when the over- 
potential is more than 100 mv. This idea is 
also supported by the fact that the overpoten¬ 
tial at 7*5mA./cm.2 in pure solution was bet¬ 
ween 75 and 100 mv when ridges aligned in 
both directions were observed. Some fur%er 
experiments were carried out to test whether 
the direction of alignment of ridges really 
depends upon the overpotentiaL 
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It was observed that the presence of chloro- 
acetic acid in copper sulphate bath increases 
the overpotential at all cd when deposited on 
(100) plane of copper.’^ Therefore the deposi¬ 
tion of copper on copper (110) face was carried 
out from acid copper sulphate bath in presence 
of chloroacetic acid. It was observed that the 
overpotential would be more than 100 mv. 
even at 5 mA./cm.- when the chloroacetic acid 
content was 10'^ m./L. It was also further 
observed that the ridges grew along [llOJ 
direction. This conclusively proves that the 
overpotential decides the direction of alignment 
cf ridges. 

It is known that chloride ions are highly 
polarisable anions and so they get specifically 
adsoibed on the surface. This adsorption of 
chloride ions may facilitate the incorporation 
of copper adions into crystal lattice along 
(100) direction without altering r.d.s. as indi¬ 
cated by Tafel slope. This shows that 
incorporation of adions is easier along [100] 
direction compared to [110] direction as 
expected since atomic density along [1001 
is lower than along [110]. At concen¬ 
tration higher than 10'^ m./L. of HCl the transi¬ 
tion from ridge type of growth to random tyx’e 
growth takes place and CuCl precipitates out. 
It is possible therefore to assume that CuCl 
begins to get precipitated at growing centi'es 
of the plane and this obstructs the easy 
incorporation of copper adions as indicated by 
the increase of overpotential. The only alter¬ 
native for copper adions is to nucleate randomly 
and grow which results in polycrystalline 
deposit. 

Thus it could be concluded that the lower 
concentration of chloride ions facilitates the 
deposition without affecting the habit but 
higher concentration will affect the growth 
habit of deposition because of the inclusion of 
CuCl. 
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LETTERS TO THE EDITOR 


THE VISIBLE EMISSION SPECTRUM 
OF THE CaBr MOLECULE 

The emission spectrum of CaBr molecule is 
known to consist of live discrete band 
systems’ in the region 6400-2900 A desig¬ 
nated as A-X, B-X, C-X, D-X and E~X. 
Of these, the ilrst four systems were 
observed both in emission and absorption while 
the E-X system was observed only in emission. 
From the vibrational analysis of all these live 
systems, it is known that the lower state is 
common to all tl3e systems and is identified as 
a slate by analogy with the ground state, 
of ‘ome of tlu' halides of calcium, strontium 
raid barium. 

During tile c‘ourse of systematic investigations 
cn till' monohalide.s of the group II (a) ele¬ 
ments, tile spectrum of CaBr has been investi- 
rvated in emi.^sion, in a high frequency dis¬ 
charge (40 Mil/.), from a 500 watt oscillator 
by passing bromini' and argon over heated 
calcium mc'lal in a conventional quartz dis¬ 
charge lube. Tlu' sfg'clrum has also been 
excited using an anhytlrous sample of CaBro 
in thc^ ])reM'nee of argon. In both these dis¬ 
charges, the .'•'piH'trum rt'vealed a new system 
of bands degradi'd to shorter wavelengths in the 
region AX 4()00-“49r)0 A, in addition to the pre¬ 
viously known system.^; of CaBr. As thei 
system is weak, it war. iiholograj^hed on a Fucss- 
s'pt't’lrograph giving, exposures of 30 minutes 
on Ilford Special h'apid ])auchromatic plates. 

d’h(‘ systeiti is retui to com'Lst of five groups 
of clouble-double headed bands degraded to 
shorter waveUnigilis as shown in, Fig. 1. The 
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Fig 1. Till: New'i'—“U tiystem of the CaBr mole¬ 
cule, 

strong central group is easily identified as the 
^ t; = 0 sequence, The two groups of bands 


on the longer wavelength side are identified 
as A u = ~ 1 and - 2 sequences while the two 
groups on the shorter wavelength side are 
Identified as A ^ + 1 and +2 sequences. 

The analysis of the system showed that the 
lower state is the A'-^n state of this molecule. 
The observed doublet separation of about 
64cm.-i agrees well within the accuracy of 
the present measurements with the doublet 
separation of 63-3 cm.-i of the A2n state 
determined previously. As the bands are 
double-double headed the system can be attri¬ 
buted to a 22 — 2n transition. For a 22 _ 2n 
transition we expect the following head form¬ 
ing branches °Pio, + ^Qio, Pi and 
bands degraded towards violet. 
The wave number, and classification data of 
the band heads are given in Table I. The fol¬ 
lowing vibrational quantum formula represents 
the inner P^ and Qi heads within an accuracy 
of 0-5 cm.-^ (Table I). 

Table I 

Band head data of the new 2S — 211 system 
of the CaBr molecule 


Wave 

numbers 

(cmB) 


Classification 

7/ 


Band head vobs. — f'cal, (cm.“^) 


20V70-1 

0, 2 

P 2 

-0*3 

.*2 

0, 2 

Qi 

+ 0*4 

2»394*4 

1, 3 

Qi 

+ 0*4 

20. >54-4 

0, 1 

F 2 

0 

206 1*4 

1, 2 

P 2 

-0*4 

206)9*2 

0, 1 

Qi 

+ 0*4 

20676*7 

1, 2 

Qi 

+0*5 

21)840-2 

0, 0 

r2 

0 

2i'895-4 

1, 1 

P2 

-0*4 

20904-6 

0. 0 

Qi 

0 

2TT6-0 

1, 0 

°Pl2 

.. 

21181*6 

1, 0 

P 2 

0 

21249-2 

1» 0 

Pi 

, , 

21245-9 

1. 0 

Qi 

-0*1 

21291*2 

2, 1 

Pi 

,, 

2i299*3 

2, 1 

Qi 

-0*3 

21611*2 

2, 0 


.. 

21,'20*8 

2, 0 

P 2 

-0*2 

21675*0 

2, 0 

Pi 

. • 

21585*3 

2 0 

Qi 

-0*1 

20812-3^ 

) 




+ 343-4 (v^ + i)~ 

1-0 (v' + 4)2 

20876-7■ 

1 




-287-6 i) + 0-9 (V” -f 4)2 
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STUDIES ON PONGAMOL COMPLEXES 
OF GADOLINIUM, HOLMIUM AND 
ERBIUM 

Several jS- diketone complexes of rare, earths 
have been reported.^-^ In previous communi¬ 
cations pongamol complexes of Nd, Sm, Eu ^nd 
Dy were reported. This communication details 
the preparation and a study of spectral pro¬ 
perties of Gd, Ho, and Er pongamol complexes. 

The complexes of Gd, Ho, and Er with 
pongamol were prepared by the method de¬ 
scribed by Rao and co-workers.3*6 The metal 
to ligand ratio was found to be 1:3 both by 
elemental analysis and also by igniting a known 
weight of the complex in a platinum crucible 
and weighing the residual oxide. [Found C : 
62-2, H. 3|*9 Gd requires C = 

62*56, H=3*76%; Found C = 61*9, H 3*91, 
Ho (C 1 SH 13 O 4 ) 3 ; C= 62*15, H=: 3*74% ; Found 
C=61*2, H 3*82, Er (CisHi 304)3 requires 
C 61*95, H 3*72%.] 

The absorption spectra of the ligand and the 
chelates in the ultraviolet region were recorded 
using Hilger-Wattsi spectrophotometer and in 
the infrared region using a Perkin Elmer 
Model 137 infracord. The solids were examined 
as nujol mulls. 

In the ultiraviolet region the ligand exhibits 
in ethanol two absorption maxima one at 350 m/^ 
and the other at 240 mAt. In the chelates 
investigated the two band maxima are located 
without any shift ; only a large intensification 
is noticed in Gd and Er chelates. The 
and log values are shown in Table I. 

In the infrared spectra of the diketone now 
investigated two bands are located at 1600 and 
1500 cm.-i These can be assigned to the enol- 
chelate and perturbed carbonyl. Lecomte'^ and 
Morgan® studied the infrared spectra of metal 
diketonates. and observed a strong band between 
1562 and 1550 cm.'i, and attributed this to 
the C ^ O stretching frequency weakened by 
resonance between C-O-M and C=O....M. 
•ybl second band at 1515 was attributed 


to the C=C stretching frequency. Through a 
study of normal co-ordinate analysis of copper 
acetylacetonates Nakamoto^uo reported that the 
assignments made by Lecomte were empirical. 
The vibrational frequencies of acetylacetonates 
of other metals were calculated by perturba¬ 
tion method.^ 1 It was concluded that the 
highest frequency found in the carbonyl region 
was a C=:C stretching and noti a C=:0 stretch¬ 
ing. 

Table I 

Absorption hands of rare earth pongamol 
chelates 


Ethanol 


Substanc£ 



Xmax. 

log emax. 

Pongamol 

350 

4-344 

C 18 1114^4 

240 

4-358 

Gd (Cj8ill3G4j3 

350 

5-031 


240 

5-145 

Ho (CigHisOiJs 

350 

4-38 


240 

4-60 

Er (CigHi 304)3 

350 

4-687 


240 

4-687 


Thus the 1600 cm."i bandi of the ligand isl due 
to the C = C stret;ching and the 1550 cm.-^ might 
be due to the C=0 stretching. 

In fhe complex now investigated two strong 
bands are located at 1545 and 1525 cm.‘i and 
these may be attributed to the C = C and O 
stretching respectively. 

The authors are grateful to Prof. N. V. 
Subba Rao, Osmaniai University, Hyderabad, for 
the facility to record the spectra. 

Dept, of Chemistry, D. Purushotham. 
Marathwada University, V. Ramachandra Rao. 
Aurangabad, March 9, 1970. 
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DEMONSTRATION OF GOLGI 
APPARATUS IN TISSUE CULTURE 
CELLS 

Abstract 

A simplified procedure for demonstrating Golgi 
apparatus in tissue culture (TC) cells has been 
adapted from the method of Elftman. The TC 
coverglass preparations are quickly rinsed in 1% 
cadmium nitrate, fixed l-^- hr. in formalin 15 ml., 
silver nitrate 2 g., cadmium nitrate 1 g., glass dis¬ 
tilled water to make 100ml. solution; and are 
developed for l-o-hr, in 2^ hydroquinone in 
100 ml. of 15% formalin. Then the TC cover- 
glasses are washed, gold toned, counterstained with 
hematoxylin and acid orange G, dehydrated, cleared 
and mounted. 

Golgi apparatus is no longer regarded as 
purely an artefact. It has been demonstrated 
in almost all nucleated animal as well as plant 
cells. Its morpihological changes serve as an 
index of physiological activity of the cell. 
Several techniques for demonstrating Golgi 
apparatus have been described for tissues. The 
Elftman’si- direct formalin-silver nitrate solu¬ 
tion—simultaneous fixation and impregnation 
method—is the most dependable one. The 
network like Golgi apparatus demonstrated by 
this method seems' to have the histochemical 
basis of silver reduction by aldehyde dehydro¬ 
genase in t,he presence of aldehyde (Chu and 
Swinyard-). The available literature on tissue 
culture (TC) cytological procedures does' not 
include a simplified technique for demonst¬ 
rating Golgi apparatus in tissue culture cells 
spread on tissue culture coverglass (TCC). 
The technique presented here has been deve¬ 
loped by adapting the Elftman’s procedure and 
has been successful with different TC cell lines. 

Preparation of Solutions 

(i) 1% cadmium nitrate solution in 
double glass distilled water. 

(ii) Fixative (modified after Elftmani): 
dissolve 2 g. silver nitrate (double 
crystals, Johnson) and 1 g. cadmium 
nitrate (E. Merck) in 100 ml. of 15% 
commercial formalin solution prepared 
in double glass distilled water. Pre¬ 
pare just before use. 

(in) Developer : dissolve 2 g. Hydroquinone 
crystals, in 100 ml. of 15% commercial 
formalin prepared in double glass dis¬ 
tilled water. 

(iv) 0*1% Gold chloride (Johnson and 
Matthew) solution in double glass dis¬ 
tilled water, 

(v) 5% aq. solution of hypo, 


(vi) Delafield’s Hematoxylin. 

(vii) Acid Orange G. (Pearse'i). Dissolve 
2g. Orange G. (Griibler or Chroma) in 
100 ml. of 5% aq. phosphotungistic 
acid. Stand for 24 hr. and use after 
filtering. 



Fxg. 1. Sarcoma cells cultivated z/? vityo showing 
network of Golgi apparatus. Note dark Vesiculate Golgi 
material in the Central dividing cell in anaphase. Modified 
Elftman's procedure, X 600 (approx.) 

Procedure 

1. Rinse coverglass tissue culture prepara¬ 

tions quickly but thoroughly in solu¬ 
tion (i). 

2. Transfer the TCC immediately to the 

fixative (solution ii) for l^hr. at 
22“ C. in total darkness. Contacts with 
metals, corks, rubber, etc., must be 
totally avoided (see Deck and De 
Souza4). 

3. Rinse quickly in 1% cadmium nitrate 

solution at 22“ C. and transfer 
immediately to the developer (solution 
iii) for li hr. Keep in darkness at 
22“ C. temperature. 

4. If too much silver deposit covers the 

cells, gently wipe the cell surface with 
cotton-wool moistened with water to 
remove superficial deposition. 

5. Wash in running water and rinse in dis¬ 

tilled water. 

6. Gold tone the silver impregnated Golgi 

apparatus! by placing TCC in Gold 
Chloride (solution iv) for 15 minutes, 
rinse quickly in distilled water and 
treat with 5% hypo (solution v) 
for another 15 minutes. Then wash 
thoroughly in running wafer. Rinse in 
distilled water. 

7. Stain nuclei in hematoxylin (solution vi) 

for 10 minutes. Blue the nuclei 
running water. 
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8 . Dehydrate gradually through grades of 

25%, 50%, 70%, and 80% alcohol 

allowing i hr. in each grade. Store and 
harden cells overnight in 85% alcohol. 

9 . Hydrate through 70%, 50%, 25% alcohol, 

keeping 5 minutes in each grade only. 
Bring the TCC to distilled water. 

10. Counter stain with orange G (solution vii) 

briefly for 30 to 60 sec. 

11 . Wash quickly but thoroughly in distilled 

water. 

12. Dehydrate and clear by one step alcoholic- 

clove oil method (Shah^) and transfer 
to pure xylene, three changes. 
Alternatively, pass TCC rapidly through 
70%, 100% (thrice). Xylol-alcohol 

mixture 50 : 50 and finally in pure 
Xylene (thrice). 

13. Mount in Canada balsam or in De Pex 

(Gurr). 

Results .—Golgi apparatus : blue-black 
network or vesicles, nuclei: deep 
orange-red, background : yellow. 

I am grateful to Dr. Kamal J. Ranadive for 
her interest in this work. The fellowship 
award by the Indian Cancer Society, Tata 
Memorial Hospital, Parel, Bomtaay-12, is thank¬ 
fully acknowledged. 

Research Division, Havanit L. Shah. 

Biotech. Laboratories, 

759/89, Poona-4 (India), 

June 24, 1970. 
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IN VITRO CULTURE OF EMBRYONIC 
CELLS FROM AN INDIAN 
TRIATOMINE BUG, TRIATOMA 
RUBROFASCIATUS DE GEER 
(HEMIPTERA ; REDUVIIDAE) 

Attempts to culture the cells of various tri- 
atoraine bugs in vitro have met with limited 
success.i”^ Recently, Verma and Pudney^ were 
successful in maintaining the embryonic cells 
of Triatoma maculata in vitro in a healthy con¬ 
dition upto 40 days. This communication 
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reports the attempts made to culture the em¬ 
bryonic cells of another triatomine bug, 
Triatoma rubrofasciatus. 

The techniques and the culture medium used 
in the present study were similar to those 
described by Singh and Bhat*^' for Anopheles 
stephensi cell cultures. About one hundred 
eggs with almost fully formed embryos were 
obtained from the laboratory colony of bugs, 
and were used to set up a culture. 

Within twenty-four hours a few isolated cells' 
and some tissue pieces were observed attached 
to the glass surface, whereas the rest of the 
tissues remained floating in the medium. On 
the second day the cells started migrating from 
the attached tissues. This process continued for 
about ten days. A large number of small, 
multicellular hollow vesicles similar to those of 
Aedes cegypti cultures^^’'^ were also observed 
developing from attached as well as floating 
tissues (Figs. 1, 2). 

Three different types of cells growing on tnc 
glass surface were observed in these cultures. 

Type L —The cells were mono- or multi- 
nucleated, irregular in shape with thin cyto¬ 
plasm having a few small vacuoles in the early 
phase of growth (Fig. 3). These cells grew in 
size by spreading of cytoplasm accompanied by 
an increase in the number and size of the 
vacuoles (Fig. 4). They were usually found in 
patches of 10 to 25 cells each. 

Type 11 .—The cells were mono- or bi- 
nuclea1i€d occurring singly or in small groups 
of two or three. They had well-dtdined cell 
boundary with compact cytoplasm. I'he cyto¬ 
plasm was highly granular with a few small 
vacuoles (Fig. 5). 

Type 111 .—The cells were long and narrow, 
appearing like muscle fibres. They alway.s gr(‘w 
out from attached pieces of tissues (Fig. 6), 
and showed rhythmic pulsation upto 15 days. 
Their morphology and pulsating activity were 
similar to that of the muscle cells of Ayiopheles- 
stephensi cell cultures.® 

The cultures were maintained in a healthy 
condition for about 30 days by feeding them 
with fresh growth medium once in six or seven 
days. After this period the attached cells start¬ 
ed coming off from the glass surface and dis¬ 
integrated. 

Mitosis was not observed in these cells and 
the attempts to subculture them were not suc¬ 
cessful. 


No. 21 1 

Nov. S. 1970 J 


Letters to the Editor 


489 



FK.S l-O Hollow ver'icl^s a,itU cell types oX J ri^uotna rao m iv K,u.m.c .1. u»^ i. 

Fig. 1. Hollow vehicles in their early stage of growth, 3-drty-olcl culture, X 200. I" ig. 2 Mul.ic* llular 
hollow vesic es in 10-Ma>-ol(l culture. X lOU. hig. 3. Type 1 cell in 3-day old culture, X 400. Fig. 4. Type I 
cells in 1 C-clay-old culture X 100 Jbig. 6. Type II cell m lO-day-old culture, X 200. Fig. 6- Type HI 
Cells in 10-day-old culture, X *00. 


Virus Kesearch Centre, U. K. M. Bhat. 

Poona, India, May 30, 1970. K, R. P. Singh. 
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DEGENERATION OF THE 
INSEMINATED SPERMATOZOA AFTER 
OVULATION IN TWO SPECIES OF 
INDIAN BATS 

Gopalakrishna and Madhavan (in press) 
recorded the protracted survival of the insemi¬ 
nated spermatozoa for nearly five weeks in 
the female genital tract of the tropical Indian 
vespertilionid bat, Pipistrellms ceylonicus. 
They noted that this species has a sharply 
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defined breeding season, copulation taking place 
during the first two weeks of June'. The: 
inseminated sperms remain alive inside the 
female genital tract until about the second 
week of July, when ovulation and fertilization 
take place followed immediately by pregnancy. 

Swarms of spermatozoa are present in the 
uterus and the Fallopian tubes in this species 
up to the time when the embryo develops into 
a morula, that is, for about four to five days 
after fertilization, after which the sperms 
degenerate within a short time. It is signifi¬ 
cant that the sperms, which could remain alive 
for nearly five weeks before ovulation, degene¬ 
rate within a short time after ovulation. 
Evidently, the medium in which the sperms lie 
must have become changed after ovulation, and 
this should be responsible for the quick degene¬ 
ration of the spermatozoa. Soon after ovula¬ 
tion the most noteworthy change in the female 
genital organs in this species relates to the 
rapid development in each ovary of a corpus 
luteum, which reaches its full development by 
the time the ovum develops into a morula. 
During this period the uterus shows pronounced 
progestational changes, thereby indicating that 
the corpus luteum is actively secreting pro¬ 
gesterone. Evidently, the degeneration of the 
stored sperms is, in some way, related to the 
production of progesterone in the ovary. It is, 
therefore, contended that as the corpus luteum 
becomes progressively developed, and the pro¬ 
gesterone level in the blood increases, it) 
induces changes, either directly or indirectly, 
on the composition of the secretions from the 
uterine glands and the Fallopian tubes so that 
the’ sperms are no longer able to survive in the 
new medium. 

In the Indian fruit bat, P ter opus giganteus, 
only one side of the female genitalia is fuiac¬ 
tional during each pregnancy cycle and oniy 
one ovary undergoes ovulation, and a single 
corpus luteum is formed in the functional 
ovary. In this species it was noticed that, 
whereas all the spermatozoa degenerated in 
the prospective pregnant uterine cornu soon 
after the corpus luteum is developed, the sperms 
remained unaffected in the non-pregnant 
uterine cornu at least until the embryo 
reaches the neural groove stage of development. 
In Pteropus giganteus the progestational 
changes occur only in the uterine cornu of the 
side in which ovulation occurs. This is 
because there is a xmique mechanism of pro¬ 
gesterone transport in this animal. A direct 
portal circulation is established between the 
corpus Juteum and the corresponding uterine 


cornu so that the progesterone produced by 
the corpus luteum is short-circuited, and is 
directly transported to the corresponding 
uterine cornu (Marshall, 1953). This would 
explain why the sperms in the prospective 
pregnant uterine cornu undergo degeneration 
within a short time after ovulation. On the 
other hand, the sperms survive in the opposite 
uterine cornu for a longer period since the 
non-pregnant cornu does not seem to be 
affected by the activity of the corpus luteum. 
This is an added evidence in support, of the 
contention that the degeneration of the sperms 
in the genital tract of the female bats aftei'' 
ovulation is, in some way, related to the 
activity of the corpus luteum. One pertinent 
fact worth mentioning here is that in the 
hibernating bats of the cold countries, where 
the spermatozoa have been known to survive 
for several months, ovulation does not occur, 
and therefore, the corpus luteum is, not formed 
during the hibernating period (Matthews, 
1937 ; Wimsatt, 1942) when the sperms survive 
in the female genital tract. 

Department of Zoology, A. Gopalakrishna. 

Institute of Science, R. B. Phansalkar. 

Nagpur, May 28, 1970. J. D. Sahasrarudhe. 
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OUDEMANSIA SUBCOERULEA DENIS.— 
THE FIRST RECORD OF A MARINE 
COLLEMBOLA (INSECTA) FROM INDIA 

Insects are generally terrestrial. Aquatic 
forms are known but most of thc.sc arc inhabi¬ 
tants of the freshwater bodies. In this com¬ 
munication, a marine collombolan is recorded 
from India. The following brief dc.scrii)tion is 
helpful in recognizing this in.sect and is based 
on 13 specimens collected in October 1965 from 
small pools of sea-water on rocks loft by waves 
at Kanyakumari (Cape Comorin). 

Length up to 1-9 mm. Body deep bluish-black 
dorsally with small irregular lightly pigmented 
areas; ventra side paler. Cuticle coarsely 
granulate. Clothing of plain setaa. On th.II-III 
Pg is ss (sensory seta), on abd.I-IV p., is ss, on 
abd.Y pg is ss and on abd.VIa, and Oo are. 
anal spines. Antenna subequal to head ; anten¬ 
nal ratio as 15 : 15 : 13 ; 10. Ant. IV apically 
_ with a trilobed papilla, 3 stout bent sense rod* 
on the distal half and two subequal sense rod^ 
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on the proximal half. Ant. Ill with two short 
sense rods and a longer guard sense rod but 
without c-uticLilar pockets or folds. Buccal cone 
well developed, projecting beyond the anterior 
margin of the head and visible from the dorsal 
side. Mandibular head fairly broad with about 
a dozen teeth arranged in a row on the inner 
aspect. Maxilla head composed of a single 
needle. Postantennal organ absent. Ocelli 8 -j- 8 
subcqual. Claw with a prominent inner tooth 
at about the middle. Unguiculus absent. Cla- 
vate teiient hair absent but distal end of the 
(bind tibiotairsus with six i.n'ominenl setae hav¬ 
ing curved tips. Tmiaeulum with. 8 f 3 dents 
on rami and witliout a seta on lln^ corpus, Fur- 
cula well developed ; .‘‘legnufnts related as 
6:5:2. Dorsal and dorsolateral region of 
manubrium and dens with coarse turbcrcles. 
Dorsally manubrium with 14 seUe and dens 
with 6 setm. Mucro plumi.) ^^iid triangular with 
•equal inner and outer margins and a curved tip. 



Figs. I'-O. Oudi^mansia suheotfulea Denis. Fig. 1. 
Dorsal ebaetotaxy of the hght half "diagrammatic. Fig. 2. 
Ant. showing sensiDae Fig. 3. Head of maxilla 

and mandible. Fig. 4. Hind foot. Fig. 5. l.aieral view 
of furcala. Fig. 0. Dorsal view of ahd. VI .showing the 
anal spines, 

Oiideniaitsla sitbroendea was iirst described 
by Denis* from tndo-China and has not been. 
Irecorded from elsewdK're. This species is 
closely related to O. cavruh^a Schoot-‘ but dif¬ 
fers from th(‘ latter in tlu‘ presence^ of a pro¬ 
minent median tootli on tlu' claw and the 
smaller and unt^iual nature of the ana] spines. 
Choetotaxy of the body and furcula, sense- 
organs of ant. Ill and ant. IV and structure of 
the mouth parts are addilionatl details given 
bere. 

The author is grateful to Prof. K. K. Nayar 
for guidance and to the Kerala Univei'sity for 
financial assistance. 


Dept. Of Zoology, N. r. Prabhoo. 

University of Kerala, 

P.O. : Karyavattom, Trivandrum, 

India, July 6 , 1970. 
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NODULATION OF SOYBEAN IN 
COIMBATORE SOIL 

It has been frequently observed that the red 
clayey soil of Coimbatore (pH 8-3) which 
cracks heavily in the absence of moisture is 
not conducive for nodulation of legumes, in 
general and soybean in particular in spite of 
inoculation with Rhizobium, Earlier studies^"'*’ 
have revealed three major ways to overcome 
the inability of legumes to nodulate : 
(i) assessment of the microbial status of the 
soil in relation toi rhizobia, (u) amelioration of 
the dehciencies in t,he physical characteristics 
of the soil so as to render it favourable to 
legume-R/uzobium interactions, and (iii) regu¬ 
lation of soil moisture. 

Coimbatore soil was transferred to Delhi and 
work on the lines outlined above revealed the 
following facts : (1) none of the bacteria., fungi 
and actinomycetes in the soil proved inhibitory 
to rhizobia, although Cephalosporium spp. 
antagonistic to rhizobia** have been encountered 
in the rhizosphere of soybean (Siddiqui—per¬ 
sonal communication), (2) pelleting the seeds 
with lime and peat; culture of Rhizohium japo- 
nicuvi^ (S.B. 16) proved beneficial! to nodula- 
tion, especially when the moisture in the soil 
was conserved by mulching with wheat straw 
or covering the top of the soil with sand 
(Table I and Fig. 1). The dry weight of the 

Table I 

NodiUation and yield in Coimbatore soil using 
soybean (var. Bragg) and R, japonicum, SB 16 

(Mean of three replicate pots each having four plants). 
The soil wa.s amended as follows (kg./ha.j : PoOs—iOO ; 
ZnSOi—1*0; MnSO^—1*0; Borax —1*0 and ammonium 
molybdate—0*5. 


SI. 

No. 


Treatment 


No. of Dry wt. 
nodules (g /plant) 


1. Control (uninoculated) .. 0 0*5 

2. Inoculated and lime-pelleted .. 3 0*5 

3. 2•+• soil with quartz sand on top .. 53 0*9 

4. 2+soil with wheat straw on top .. 63 2*3 


plants in the wheat straw-mulched treatment 
was superior to others. These results reflect 
that pelleting of seeds coupled with mulching 
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of soil with straw may ameliorate the soil con¬ 
ditions unfavourable to nodulation in Coimba¬ 
tore soil. Experiments on a micro-plot scale 
with soybean conducted at the Regional Re¬ 
search Station, I.A.R.I., Coimbatore, indicated 
similar beneficial effects. 



JbiG. 1. Jb-ri; ct ut pc.lcuiig ill cl muicnicjj^ on nod u la tic n 
response of soybean. 1. Inoculated and lime-pcileted. 

2. Inoculated and lime-pelleted + top layer of quartz. 

3. Inoculated and lime-pelleted + wheat straw-mulched. 

Thanks are due to Dr. R. Krishnaswami, Soy¬ 
bean Breeder, I.A.R.I., Regional Station, Coim¬ 
batore, for supplying the soil sample and for 
conducting the field experiment. 

Division of Microbiol., V. Iswaran. 

Indian Agricultural W. V. B. Sundara Rao. 

Research Institute, N. S. Subba Rao. 

New Delhi-12, V. R. Balasundaram. 

J^ine 24, 1970. R. G. Apte. 
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MUTATIONAL EVIDENCE FOR THE 
ORIGIN OF INDO-GANGETIC AND 
PENINSULAR TYPES OF INDIAN 
LINSEED 

The Indian linseeds have been broadly classified 
into two types, Peninsular and Indo-Gangetic 
or alluvial of which the former is grown to 
the south of the Ganges and Jumna and the 
latter to the north of these rivers. The 


Peninsular type with bolder seeds, rich in oil 
content, is quick growing and early maturing 
but is a poor yielder in contrast to the alluvial 
type which has smaller seeds with less oil and 
is slow growing, later in maturity but is a 
good yielder. The essential difference bet¬ 
ween lihem lies in their root system, the 
Peninsular types possessing tap-roots which 
penetrate deeply developing laterals at greater 
depths in contrast to the Indo-Gangetic types 
which possess tap-roots which do not penetrate 
deeply and which have numerous secondary 
roots near the soil surface.Gamma x*adialion 
has changed the Peninsular type to Indo- 
Gangetic providing evidence for th(' mutational 
origin of these types of Indian linseed. The 
practical implication of this finding is, that as 
these two types can mutate back and forth, 
there is no need to breed varieties exclusively 
in the north and south : they can be bred 
either in the north or tlie Ksouth. 

From two cultivated varieties of linseed, 
NPRE 9 and EB 3, possessing Penin.sular traits, 
being derived by hybridization from I\‘nin.sular 
types, exposed to 40, 60 and BO kilo rads of 
gamma-rays, several mutations with the pheno¬ 
typic characters of the alluvial types with 
reduced tap-roots and numerous .secondary 
roots near the soil surface were recoveu'ed 
(Figs. 1 and 2). This change in the root .system 



figs. 1-2. a<i£ 1. iNt)iuiai (k«j> up»iooi Jincl a fevr 
lateral roots. Fig. 2. Matatcd arrested tap root with 
numerous lateral roots. 

was also accompanied by a change in the 
constellation of characters characteristic of the 

Indo-Gangetic types. As a corollary to this 
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finding it can be expected that a mutation 
involving a deep tap-root system, from a 
shallow one, may also arise. Thus, the two 
Indian linseed types might have had a muta¬ 
tional origin. Such mutations of phylogenetic 
interest, where single gene mutations leading 
to subspecific and racial differentiation, have 
been reported in crops like wheat-'^^ and rice.-'* 

It is said-*^ that these two types have arisen 
a-s a result of interspecific hybridization of 
linseed, Linum XLSitatissimmn, which is supposed 
to have been originally introduced into India 
from Egypt, with L. strictum in the north and 
L. perennc and L. mysore7ise in the south and 
thus have different lines of origin. As inter¬ 
specific hybridization has not produced any 
economically useful types it is unlikely that 
they arose by this method and more so from 
L. viysorense which has twice the number of 
chromoifomcs (2 n = 60) as L. usiiiatissmium 
rjnd with which it has not been so far crossed. 

Thanks of the senior author are due to the 
Indian Council of Agricultural Research, New 
Delhi, for providing him. a Research Fellowship 
during the course of this work. 

Division of Genetics, A. Seetharam, 

I.A.R.I., New Delhi-12, D. Srinivasachar. 

July 6, 1970. 
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FUNGAL ACTIVITY IN THE SOIL 
BELOW THE ROOT-TIP REGION 

Proximity to plant root is known to reverse 
soil fungistasis.i Though the effect of root 
exudates on fungi has been extensively 
studied,- little is known of the extent to which 
these exudates affect the fungal propagules 
found in the soil below the root. Contrary to 
the belief that root-tip region is devoid of 
fungal activity,'^ it has( been demonstrated by 
Sivasithamparam and Sulochana'* that this 
region of the root does have fungal activity in 
the form of actively growing mycelia. A 
preliminary investigation was undertaken to 
study the effect of root on fungal spores below 
the root-tip region of pea (Pisum sativum L.). 


suspension of a Fusarium sp. (iso¬ 
lated from the rhizosphere of a pea seedling) 
was mixed with 500 g. lots of unsterilized 
garden soil contained in clay pots. Pea plants 
were raised, one in each of four replicate 
pots. Four replicate unsown pots of soil served 
as ‘control’. Soil ca. 5 cm. below the root-tip 
was sampled six days after germination. Care 
was taken to see that the bottom end of the 
soil core was alwaysi held tilted up during 
sampling. Soil from ‘control’ pots was sampled 
at a similar depth. Germination of the 
Fusarium spores was studied using Papavizas's^ 
technique. 

It was found that at 5 cm. below the rool- 
tip region 32% of the observed spores had 
germinated, while only 2-6% of the spores 
examined from the ^control’ soil showed germi¬ 
nation. 

As it may not be possible for root-exudates 
to reach soil far below the root-tip without 
being metabolized by bacteria inhabiting the 
intervening soil, a likely explanation is pro¬ 
vided by recent work on the effect of volatiles 
on soil fungi. According to Prof. Ralph Baker 
(pers. comm., 1970) “it is possible, especially 
in light soils, for volatiles to be influential to 
greater distances than compounds ordinarily 
considered to be exuded by roots”. 

As volatiles^ have been implicated in soil 
fungistasis,<5 investigations are clearly necessary 
into the part played by such volatiles in the 
initiation of the ‘rhizosphere effect’, below the 
root-tip region. 

I am deeply indebted to Prof. T. S. Sadasivan, 
Prof. C. V. Subramanian and Dr. C. B. 
Sulochana for initiating me into this field of 
study. 

Agri. Res. Station, K. Sivasithamparam. 
Sita Eliya, Nuwara Eliya, 

Ceylon, May 26, 1970. 
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A NEW MUTANT INDUCED IN 
BARLEY 

Several investigatorsi’^ in the past have 
reported a number of viable mutants in 
barley, induced by diverse mutagens, -whicii 
affected growth habit, maturity and ear 
characteristics^. During our work on induced 
mutagenesis in Hordeum vulgare L. (2 n = 14) 
var. N.P. 113, planned with a view to study the 
effect of different physical and chemical muta¬ 
gens on polygenic characters, a new recessive, 
mutant affecting the shape of the grains' in the 
six-rowed ears, was isolated in a single Mo 
progeny of 0*3% ethyl methanesulphonate 
treated seeds (Table I). In the present com¬ 
munication, some of the important aspects of 
this interesting mutant are summarized. 

Table I 

Mutation frequency for notched character 

Mutation frequency 

Treatment Mi Mo ^ Mi % Mo 
families plants families plants 
segregating mutated 


Control .. 82 8191 0 0 

EMSO-3% .. 82 C425 1-2 0*03 


The mutant has been designated as “Notch 
mutant” primarily because of a unique and uni¬ 
form depression on the dorsal side of its grains. 
This grain oharacter seems to be associated 
with chlorophyll deficiency, the expression of 
which starts from the second leaf. The first 
leaf was green but the second and subsequent 
leaves were pale yellow to start with and 
finally turned to striata with green streaks. 
The mutant was normally fertile with viable 
seeds and there was no discernible difference 
in the shape and size of spikes between the 
normal and the notched plants which have 
been studied up to M- generation. However, 
the flowering in the mutant was delayed by 8 
to 10 days. Grain development in the mutant 
was normal up to the milk stage after which 
the “notch” character started expressing and 
became more prominent when the seeds were 
ripe. Due to the depression the grains were 
thinner and lighter in weight than the control 
(1,000 grain weight reduced by 30% in the 
mutant). 

Notched grains were very difficult to grind 
and the paste became very sticky. Even aftei' 
high speed centrifugation the supernatant was 
highly viscous in comparison to the control. 
Chemical analysis of the seeds revealed (1) 
significant difference in the contents of reducing 


and total sugars in the mutant and the control 
(Table II), (2) reduction in carbohydrate to 
50% of control, and (3) 80% increase in the 
total protein content over control without any 
addilion or deletion of a protein band. 

Table II 

The contents of reducing and total sugars 


PheiiotyptJ 

Coi.tiol 

Mutant 


Kudiicini .SDgrir.s 
(iiig./lOO pm. 
Iiesh utigliLJ 

2-IT'S 
lUS -5 


Total suij;;ir> 
(mg /loo gm. 
rresh wu'ghi) 

IL’I.DT) 

lOOO-l) 


Cytological examination of tht‘ mutant 
showed that it was not associated with any 
gross morphological change in its chromosomes. 
Linkage relations of this recessive and true 
breeding mutant arc being studied using Iriso- 
mics' and tester stocks. Tiie mutant, can be of 
value in studies of genetic analysis in barley 
since it serves as a marker and can bc‘ ictentilied 
in the seedling as well as in adult stages. Tluj 
earlier expi'esslon of the phenotype^ in stHHlling 
characters also permits a considerable saving 
of time. 

The author is grateful to Dr. M. S. Swauii- 
nathan, Director, for his guidance. Thanks are 
also due to Drs. C. R. Bhatia and M. I). Ui)a<ihya 
for their help in chemical analysis. 

Division of Genetics, H. C. Bansal. 

Indian Agricultural 

Rcsearcih Institute, 

Delhi 12. June 15, 1970. 
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A TECHNIQUE OF SQUASHING 
STIPULE TIPS OF PEA 

Squash preparations for cliromosonu' study 
ihave been made from cliffcrcuit tissue's. De 
Lautour (1960) described a technique* of 
squaishing leaf buds of grass shoots. This 
method was modified by Ih'iuu't, ( 1964), In 
dicotyledons, mcri.stematic k'af tissm* was 
squashed for mitotic study i)y Baldwin (1939) 
and Sharma and Sharma (1957). Dais and 
Goswami (1968) used leaf-sheath, merisU*m of 
barley for comparing mitosis with mt'iosis in 
translocation hetcrozygotesi This nott' dc*scribe.s 
a technique of sqdaahing stipule Iap meri.stem 
of pea for the study of somatic chromosomes 
of normal and trisomics. 
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Tips of young emerging stipules were collected 
in 0*002 mm. solution of 8-hydroxyquinolin in, 
small vials and after 4 (hours, the material was 
fixed in 3:1 ethanol-acetic acid mixture at 
18° C. for 20 hours and finally stored in 70% 
alcohol in a refrigerator. 


pretreatment and modification of the staining 
schedule is under investigation. 

Dept, of Genetics and K. Das. 

Plant Breeding, Kalloo. 

Banaras Hindu University, 

Varanasi-5, June 10, 1970. 



Figs. 1-2. Pea .stipule tip mito.^is at metaphase from a normal (Fig. 1) and a trisonac (Ji'ig. 2) plant. 


A stipule tip was cut into small pieces and 
hydrolyzed in 1 part N HCl and 9 parts of 
1-5% aceto-carmine in a vial and heated at 
60° C. for 2 minutes. A small piece was then 
put in a drop of 1% aceto-carmine on a slide 
and cut into very small pieces hy a sharp blade, 
squashed and sealed with paraffin wax. Trans¬ 
ferring the material to 1% aceto-carmine for 
half-an-hour before squashing gave better 
coniirast between the chromosomes and cyto¬ 
plasm. Excess stain was removed by adding 
a drop of 45% acetic acid followed by slight 
warming. For satisfactory results, the processes 
of hydrolysis, warming, tapping and pressing 
of cover glass have to be done gently. 

Slides were made permanent by passing 
through : 

(a) 1 part tertiary butyl alcohol : 1 part 
acetic acid (2 minutes), and 

(b) Pure tertiary butyl alcohol (2 minutes). 

Slides were washed in pure xylol and mounted 
in euparol. 

Mitotic chromosomes of normal and trisomics 
were studied. Metaphase plates of normal and 
trisomics are shown in Figs. 1 and 2 respec¬ 
tively. Stipule tip mitosis provides an oppor¬ 
tunity to compare the somatic and meiotic 
chromosomes of the same plant. Stipule tii5 
study has not yet been reported in pea Possi¬ 
bility of effecting further improvement through 
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NEW HOSTS OF CORYNESPORA 
CASSIICOLA (BERK. AND CURT.) WEI 

Corynespora cassiicola (Berk, and Curt.) Wei^*^ 
on brinjal and tomato has been occurring in 
Tirupati since 1965 during September-February 
period. During our studies 6n Corynespora 
leaf spot of brinjal, we noticed it on chilli,. 
Solawm nigrum L., Ocimum sanctum L., 
Leucas aspera Spr., Croton sparsiflorus Mor,i- 
Gossypmm hirsutum L.,'^ Digera arvensis 
F'orsk. and Syzygium jumholanum D.C. A com¬ 
parative study of the disease in‘the above hosts 
isl reported here. 

Leaf spots on tomato and chilli are dark 
brown, 3-4 mm. in diameter and target type 
with a chlorotic halo. Stem infection as dark 
irregular streaks is of common occurrence. 
Brinjal, Ocimum, Leucas and cotton show 
similar spotting -but target type appearance is 
uncommon. In brinjal the lesions may coalesce 
to form irregular spots of 1 cm. size. Stem 
infection is not seen in these hosts^ However 
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dead stems of brinjal show velvety growth of 
the abundant conidiophores and conidia due to 
subsequent saprophytic colonization. Mature 
lesions on the above five hosts show abundant 
sporulation. S. nigrum L., D. arvensis and 
S. jamholanum develop minute, dark, non- 
sporulating spots. In the case of S. jamholanum^ 
only seedlings at 6-8 leaf stage showed this, 
type of infection and it was not noticed on 
trees. 

Conidiophores are cylindrical, brownish, 
septate, with a bulbous basal cell,. Conidia are 
obclavate to narrow cylindrical, in chains of 
2 or 3, hyaline when young, later dark brown 
and thick-walled. They are porogenous and 
distoseptate, with a conspicuous hilum. Some 
abnormal bifurcate conidia have been noticed 
in the sporulating mass on dead stems of brinjal. 

Isolates from all the hosts grow and sporu- 
late well on potato-sucrose-agar (PSA). The 
range of the size of the conidia of the isolates 
in culture is 12-8-326*4 m x 6-4-9*6^ and 
2-22 septate. Measurements of conidia and 
conidiophores from different hosts are given 
in Table I. The similarity of the conidia in 
culture is seen as against that of the natural 
materials which show greater variation. 


Table I 

Data on conidiophores and conidia of isolates 
of Corynespora cassicola (in microns) 


Conidia 


Conidiophores 


Hi 

o 

tn 

Length 

Width 

Hilum* 

aj 

H. 

O 

Ui 

c 

a; 

J 

Si 

tlT 

*03 

o 

6 

P5 

Septa 

Chilli 

Max. 275-2 22-4 9-6 

23 

275-2 

9*6 

16-0 

10 

Min. 36-2 6*4 3*2 

2 

95-6 

4-8 

9-6 

3 

Brit j il leaf 

Max. 432-0 22-8 9-6 

36 

630*0 

9-6 

19*2 

13 

Min. 44*8 4*8 4*8 

3 

98-0 

6*4 

6*4 

3 

Brinjal dead stem 

Max. 153-6 20*8 9-6 

17 

072*0 

9*6 

16-0 

17 

Min. 27-2 4*8 3*2 

2 

102-0 

6*4 

8*0 

3 

Tomato le^f 

Max. 140-8 22*4 8*0 

36 

324-0 

6*4 

12*8 

8 

Mm. 32-8 3*2 4-8 

3 

54*0 

4*8 

6*4 

2 

Ocimum sartcium L. 

Max. 134*4 16-0 9-6 

18 

217-6 

9*6 

16*0 

7 

Min. 32-0 4-8 3-2 

3 

54-6 

6*4 

8*0 

2 

Lenens aspera Spr. 

Max. 138*0 22-8 9-6 

16 

280-0 

9-6 

12*4 

10 

Min. 3‘i*6 4*8 3*2 

3 

52-0 

6*4 

6*4 

3 

Gossypium kirsutum L. 

Max. 147 19*5 7-6 

14 

459-0 

9*0 

13*6 

12 

Min. 24 9*0 4*5 

3 

74-0 

7*5 

7-5 

3 


* Hilam: Diameter of the hilum. 
Bulbous basal ceil of conidiophorOt 


Pathogenicity tests proved lack of host 
specificity among the 4 solanaceous isolates. 
Isolates of Ocimum showed pathogenicity both 
on Ocimum and brinjal. Isolates ‘ from Syzy- 
gium, Leucas and cotton were found to be 
pathogenic to brinjal but did not infect their 
respective hosts under our test conditions. 

Irrespective of the source of the isolates, 
earliest symptoms were noticed in 5-7 days on 
chilli, S. nigrum L., O. sanctum L., and in 2 
to 3 days on brinjal and tomato, the disease 
being severe on the latter two. 

Out of the several hosts tried brinjal iso¬ 
lates were also pathogenic to soybean, sesame, 
Cajanus cajan Millisp. and Ahelmoschus 
esculentus, Moench. 

In India C. cassiicola has been reported on 
brinjal,^ tomato,^5 papaw,"^ Piper betle L.,^ 
castor,-^ rubber,n eucalyptus, cassava,^ 
Justicia gendarussa L.,"!- Adathoda sp., Barlcria 
c-istata L., Carissa sp., Pycanthermum,^'^ Rau- 
wolfia serpentina Benth.<^ and Croton sparsU 
fiorus Mor.^3 it has been reported on chilli- 
from Australia. 

Thus' chilli, S', nigrum L., O. sancUcm L., 
L. aspera Spr., D. arvensis Forsk., S. jambo-- 
lanum D.C. and Gossypium hirsiutum>j L. are 
new host records for India. 

Department of Botany, Y. E. Sarma. 

S.V. University, M. V. NAyuau, 

Tirupati, July 1, 1970. 
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RESISTANCE OF SOME VARIETIES OP 

MANGIFERA INDICA L. TO SCALE 
INSECTS INFESTATION DUE TO 
FLAVONOIDS 

Different varieties of the mango trees (MangU 
fera indica L.) vary in their susceptibility to 
infestation with the soft scale insect Lecaniura 
acuminatum Signoret,. Studies on the popula¬ 
tion density of the insect in an orchard, culti¬ 
vated with 9 varieties of Mangifera indica 
throughout seven successive months, show that 
Timour and Pairi varieties are the most 
resistant to infestation (average of 1-1--1-4 
insects per an area of the leaf 1*5 x 2 inches). 
Zebda variety on the other hand is highly 
susceptible to the insect infestation (average 
of 16-2 insects per an area of the leaf 1-5x2 
inches). 

The general validity that acceptance or 
rejection of a plant was determined largely 
by its chemistry was firmly established by 
many authors. A chemical analysis of the 
leaves of different varieties of M. indica was 
therefore carried out aiming to find out any 
relation between the chemical constituents of 
the leaves of each variety and its susceptibility 
to infestation. The total nitrogen, phosphorus, 
carbohydrates, chlorophyll and carotenes were 
estimated but they showed no positive corre¬ 
lation with the degree of susceptibility in dif¬ 
ferent varieties. A phytochemical screening 
of the powdered dry leaves of the three 
varieties mentioned was also carried out. 
Alkaloids were not detected, while tannins, 
polyphenols and unsaturated sterols were 
present in Timour, Pairi and Zebda varieties. 
Flavones, on the other hand, were detected in 
Timeur and Pairi varieties only and which are 
resistant to infestation with the scale insect. 
In the Zebda variety which is highly suscep¬ 
tible to the scale insect infestation, there was 
no detection for any flavones. The test for 
flavones was carried out on the alcoholic 
extract of the powdered leaves which gave a 
deep red colour (4-ve flavones) after treat¬ 
ment with 10% hydrochloric acid and magne¬ 
sium turnings. Bate Smith (1952) found that 
Mangifera wdica contained quercetin and 
kampferol which arc polyhydroxy flavonoids 
without mentioning the tested variety. Kamp¬ 
ferol is 3 : 5 : 7 : 4 tetrahydroxy flavone and 
quercetin is 3 : 5 : 7 : 3 : 4 pentahydroxy 
flavone. Indian chemists have known for a 
long time that polyhydroxy flavones were 
active insecticides and flsh poisons. 

From the foregoing results, it seems probable 
that the mango varieties containing flavonoids 


are resistant to infestation with the scale 
insect Lecanium acuminatium. Varieties con¬ 
taining no flavonoids, however, are highly 
susceptible to infestation. 

National Research Centre, H. S. Salama. 

Dokki, Cairo, U.A.R., G. Wassel. 

June 30, 1970. Saleh. 
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OCCURRENCE OF AXILLARY BUDS 
IN AN INTERGENERIC HYBRID 
BETWEEN SACCHARUM OFFICINaRUM 
L. AND SCLEROSTACHYA FUSCA 
A. CAMUS 

In an attempt to understand the probable origin 
of noble canes (Saccharum officinarum, L.) 
Parthasarathy^ initiated cytogenetical studies 
on intergeneric hybrids between S. officinarum 
var. Vellai (2 n = 80) and Sclerostachya fusca 
(2n = 30). The fourth back-cross to the 
recurrent parent, Scleros. fusca yielded a geno¬ 
type, 751/1 wherein the entire complement 
of Scleros. fusca chromosomes (2n=30) were 
implanted in the cytoplasm of 5. officinarum. 
This presence of the Scleros. fusca chromosomes 
to the exclusion of 5. officinarum complement 
was implicated in the absolute predominance 
of S'cleros. fusca characters.^ 

In the course of studies on intergeneric 
hybrids in Saccharum, the above genotype, 
P'751/1 was observed to possess axillary buds 
in the aerial culms, a character alien to Scleros. 
fusca. The buds were scaly in the genotype 
unlike the prominent plumpy buds of S. offici- 
na]-u7?i. Thtee pathways are suggested for the 
expression of this trait in the back-cross seed¬ 
ling : (i) the character is governed by cyto¬ 

plasmic inheritance, (ii) the expression is genic 
through crossing-over of S. officinarum chromo¬ 
somes homologous with Scleros. fusca as the 
homology of five chromosomes of 5^. officinarum 
with five of Scleros. fusca has been established 
by Govindaswami,'"^ and (Hi) an interaction 
between tihe S. officinamm cytoplasm and the 
chromosomes of Scleros. fusca resulting in the 
formation of scaly buds. 

Sugarcane Breeding B. V. Natarajan. 

Institute, J. T. Rao. 

Coimbafore-7. June 29, 1970. 
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A CASE OF SEMI-STERILITY IN GRAM 

The chromosome number of 2 n =: 16 in grain 
(Cicer arietinum) was first reported by Milo- 
vidov (1932). 

In a population of chafa gram variety 
(C. arietinum) two plants with low seed-setting 
were observed at the Agricultural Kesearch 
Station Niphad (Nasik District). The pro¬ 
genies of these plants segregated for normal 
and low seed-setting. These shy-bearing 
plants flowered profusely but produced a few 
pods and were known as semi-sterile, A few 
seeds of such plants were obtained by the 
senior author through the kind courtesy of 
Shri B. B. Chaudhari, the then Wheat Specialist, 
Niphad. Plants from these seeds were raised 
and studied in the seasons of 1964 and 1965. 
External morphology of semi-sterile and 
normal plants was same. Root tips and 
flower-buds of both the types were fixed in 
1 : 3 propiono-alcohol and examined in pro- 
piono-carmine. They showed 16 chromosomes 
in the somatic cells (Fig. 1), Metaphase I of 



Figs. 1~4, X 2,600 (Approx.) of Cicer arietinum. 
Fig. 1, Somatic metaphase showing 2« = 16 chromo¬ 
somes. Fig. 2, Meiotic metaphase I with Sm. 
Fig. 3. Meiotic metaphase I of semi-sterile plant, Ijv 
(ring) -f 6ii. Fig. 4. Meiotic metaphase I of semi-sterile 
plant, liv (figure of eight) -f 6ii. 

meiosis of the normal plants showed eight 
bivalents (Fig. 2). In t,he semi-sterile plants 
one quadrivalent either having the shape of a 
ring or a figure of eight (Figs. 3 and 4) was 
observed. In rare cases a trivalent and a 
univalent were also seen. The average chromo¬ 
some association at metaphase I Qi §emi“ 
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sterile gram plant was 0*44^ -f '7*25„ -f 
0*02jjj r|- Q'25j^^. Tetrads of unequal size were 
observed in 62% of the PMCs. Pollen grains 
were examined in 1% potassium-iodide-iodine 
solution. They showed 54% abnormal pollen 
grains. Seed-setting was less than 50%. The 
semi-sterile condition observed in the gram 
plants is evidently due to the segmental 
interchange between two non-homolog oils 
chromosomes. Reciprocal translocation giving 
rise to semi-sterility has also been reported by 
Brink (1927) in maize. 

Botany Section, Rui D’Cruz. 

College of Agriculture, A* S, Jabxiav. 

Poona-5, June 17, 1970. 


1. Brink, R. A., Jcztr. Ilered., 1927, 18, 260. 

2. Miloddov, T. F., Preslia, 1932, 11, 02. 


CIGAR-END DISEASE OF BANANA IN 
INDIA 

During February 1970 a severe and extensive 
disease of banana fruits (Musa paradisiaca L.) 
was noticed during a survey of post-harvest 
diseases of fruits at the Jabalpur (M.P.) 
market. Isolations from the diseased fruits 
consistently yielded a species of VerticilUuvi. 
On examination the fungus was identified to 
be Verticillmm theohromce (Turc.) Mason and 
Hughes (1); 

The fruits get infected when they are still 
immature. The disease starts from' the tip of 
the fruit where the withered perianth remains 
attached for some time and spreads upward. 
The diseased portion develops a rot and the 
fungus covers the rotted portion and produces 
conidiophores and conidia which are a.shy in 
colour. This gives the disease the appearance 
of a burnt and ashy cigar-end. The diseased 
portion is delimited from the uninvaded healthy 
part by a blackish zone which gradually moves 
upwards as the rot develops further (Fig. 1), 
The decay, covers even upto 1/3 length of 
the fruit. Later, the internal tissues develop 
a dry rot. Only a few fruits in a bunch get 
affected. 

The pathogenicity of the fungus was con¬ 
firmed by inoculating banana fruits at the 
perianth end. The inoculated fruits along with 
suitable checks were kept under bell jars with 
moist cotton to maintain humidity at room 
temperature (23-28° C.). The disease developed 
in the inoculated fruits both injured and un¬ 
injured within seven days. The checks did hQt 
develop any symptoms^ 
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The mycelium of the fungus developed pro¬ 
fusely on potato dextrose agar medium at 25° C. 
The hypihae were much branched and septate. 





4 


FIG. 1. Cigar-end disease of banana 

Abundant production of conidiophores and 
conidia was observed within 72 hours. The 
conidiophores were tapering and verticillate, 


solitary or in groups of two to six, erect, lOS- 
410x3-5‘5 A, iseptate, cylindrical, thickened 
at the base, the verticillate branches were 
hyaline with pointed apicGS, three to live in 
each whorl, 21-5-32 X 2—4 The conidia were 
formed at the ends of "branohes and assembled 
in globular translucent heads. The conidia 
readily dispersed in water. They were hyaline, 
oblong to cylindrical measuring .hd-O-G X 
2—2 • 5 

Cigar-end rot of banana Fruits has been 
reported from varioiu countries (Wardlaw, 
1S61) but h: • not been I'eported from India so 
far and in ported as a new record for 

India. 

The culture has oeen deposited in the Myco- 
logical Collection of the Deparitnoni of Plant 
Pathology, Jawaharlal Nehru Ivrishi Vishwa 
Vidyalaya, Jabalpur, 3VC-T^- 

The authors are grateful to Dr. D. P. Moti- 
ramani, Director, Kesearch Service, for provid¬ 
ing facilities. 

Dept of Plant Pathology, O. D. DiiiNcaiA. 

Jawaharlal Nehru Krisihi M. N. Kuahk, 

Vishwa Vidyalaya, N. Chand, 

Jabalpur M.P., June 24, 1970. 


1. Wardlaw, C. W,, BanaTict T.ongnuins Gicen 

& Co. Ltd., London, lOiU, p. 413. 


REVIEWS AND NOTICES OF BOOKS 


Elements o£ Classical and Statistical Thermo¬ 
dynamics. By Nash. (Addis on-Wesley 

Publishing Company, Inc., West End House, 
11, Hills Place, London W.l, England), 1970. 
Pp. viii -f 128. Price 75 sh. 

Using classical thermodynamics only, or 
statistical thermodynamics only, the able 
student may achieve impressive insight, but 
his progress becomes much swifter and more 
secure when he draws support from both ways 
of viewing equilibrium. That is the rationale 
for the present volume, in which an introduc¬ 
tion to classical thermodynamics has been 
joined with a complementary account of 
statistical thermodynamics. Readily accessible 
to carefully taught college freshmen, these 
'accounts are also well suited for independent 
study by more advanced students. 

The book has been dealt with, under two- 
sections, viz.. Book One and Book Two. 


Book One : To calculate ihoni purc'ly thonnal 
data the position of equilibrium in a cheniical 
reaction perhaps not even yt*t aehkwc'cl—lhal 
is the problem towards, which the entin* argu¬ 
ment of this section is direct chI. Tim argu¬ 
ment (has been shaped to highligdii the phy.sl- 
cal content of thermodynamicH as distinct from 
its purely mathematical machinc'ry, and that 
machinery has. been limited tu a. very few of 
the most elementary operations of the calculus, 
all of which are explained in an appendix. 

Book Two: This section has bt'cn designed 
to show how new powers and miw insights, 
operative in the realm of classical macroscopic 
thermodynamics, emerge from its amiiatioa 
with the microcosmic realm of atoms. To- 
begin, analysis of very simple microcaiionical 
ensembles leads to a derivation of the Boltz¬ 
mann dishibution law. Then, exploitation of 
this relation is shown to invest the concepts 
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of entropy and equilibrium with new meaning 
and significance, and the reader comes to see- 
how thermodynamic magnitudes (e.g., gaseous 
heat capacities and equilibrium constants) can 
be calculated from spectroscopic data. 

C. V R. 

Special Research Reports Translated from 
Russian. (Published by Consultants Bureau, 
New York-London, Plenum Publishing 
Corporation, 114, Fifth Avenue, New York, 
N.Y. 10011, U.S.A.), 1970. 

Liquid-Phase Sintering, by V. N. Eremenko, 
Yu. V. Naidich and 1. A. Lavrinenko, 
Pp. 75. Price $ 20.00. 

One of the most promising methods of 
producing sintered materials of high density 
with the best combination of various properties 
is liquid-phase sintering. The present work 
examines liquid-phase sintering processes and 
the action of capillary forces in models of dis¬ 
persed solid-liquid systems, and also gives 
data from theoretical and experimental studies 
in various metal and metal-ceramic systems. 
Some theoretical generalisations are also 
presented, 

Silicon Cabide, Edited by Academician I. N. 
Frantsevich, Pp. 276. Price $ 35.00. 

Silicon Carbide differs from other refractory 
compounds in that it has a wide range of useful 
properties ; it is a semiconductor, it is refrac¬ 
tory, abrasion-resistant, corrosion-resistant, and 
retains its strength at high temperatures. This 
publication deals with many aspects of silicon 
carbide, both from theoretical and practical 
points of view. 

The publication contains forty original 
research contributions grouped under the 
following main heads: (1) The Structure of 
Silicon Carbide ahd Equilibria in Systems) 
containing it (9 papers); (2) Polycrystalline 
Materials based on Silicon Carbide (10 papers),* 
(3) Monocrystalline Silicon Carbide (21 papers). 


Propagation of ELF and VLF Waves Near the 

Earth. By Ya. L. Al’pert and D. S. FligeT, 

Pp. 171. Price $22.50. 

Interest in the propagation of extremely 
low frequency (ELF, 1-3000 hertz) and very 
low frequency (VLF, 3 kHz-30 kHz) electro¬ 
magnetic waves has greatly increased over the 
past ten years. Most idiverse problems are 
encountered in dealing with them. Principally 
they require the laws of propagation of these 
waves in the waveguide region bounded by 
the earth’s surface and the lower part of the 
ionosphere, i.e., the “earth—ionosphere wave¬ 
guide”. The present monograph is devoted 
mainly to the consideration of this topic. The 
thirteen chapters of the book present a concise 
summary of known knowledge on the subject 
to date. The bibliography contains 392 
references. A. S. G. 


Books Received 

Handbook of Atomic Elements. By R. A. Wil- 
liaims. (Philosophical Library, Inc., 15, East 
40th Street, New York, N.Y. 10010), 1970. 
Pp. 124. Price $6.00. 

Applied Numerical Analysis. By C. F. Gerald. 
(Addison-Wesley Pub. Co., West Bind House, 
11, Hills Place, London W.l), 1970. Pp. xii f 
340. Price 72 sh. 

Art in Organic Synthesis. By Nitya Anand, 
J. S. Bindra and S. Ranganatlian. (Holden- 
Day, Inc., 500, Sansomc Street, San BYan- 
cisco), 1970, Pp. xiv + 414. Price $11.00. 

Tracer Diffusion Data for Metals, Alloys and 
Simple Oxides. By John AskilL (inenum Pub. 
Corpn., New York, 10011 N.Y.), 1970. 

Pp. viii -f 107. Price $ 12.50. 


2327-70. Published by S- R. S. Sastry. Manager. Current Sdence Assodadon. Bangalore-6, and Prlnad 
i>y V. J. P. Jesudason, at The Bangalore Press, Bangalore-18. 



NUCLEIC ACIDS IN THE DISSOLVED CONSTITUENTS OF SEA-WATER 

T. N. V. PILLAI AND A. K. GANGULY 
Health Physics Division, Bhahha Atomic Research Centre, Bombay-85, India 


Abstract 

A methcxl is described to obta.iti the dissolved constituents of nucleic 2 icid from sea-water 
by adsorption on in situ precipitated BaSO^. The nucleic acid is liberated as hydrolysate in 
0-02NHC1 under controlled conditions. The UV speara, e(p) value, and deoxyribose of the 
hydrolysate are compared with standard DNA and RNA hydrolysates obtained under similar condi¬ 
tions. The effect of NaCl treatment, amount of in situ precipitated BaSO^, temperature, period 
of hydrolysis, etc., are investigated to obtain pure nucleic acid components from the sea-water 
system. The recovery of the method is determined using standard DNA and processing the 
sample under similar conditions. 


Introduction 

OEA-WATER contains^ a variety of organic 
^ compoundsi in the dissolved state in the 
concentration range of 0*2 to 2*7mg./l in car¬ 
bon equivalents. Duursuma,^ Hood,- Skopintsev,*' 
and Tatsumato et aU^ have listed the 
different classes of organic compounds identified 
in sea-water. Belser<! obtained indirect evi¬ 
dences for frequent occurrence of uracil and 
occasional presence of purines in the dissolved 
state. Hansen et alJ have observed the pre- 
sience of nucleic acid in the suspended matter 
I'etained on filter-paper. In the course of our 
investigation, with coastal sea-waters of Bom¬ 
bay, on the role of different organic constituents 
in the formation of organo-mctallic complexes, 
we have found that sea-water contains a signi¬ 
ficant concentration of nucleic acid in the dis- 
isolved state (probably in the nuclcoprotein 
form). The pi'csent paper describes the pro¬ 
cedure adopted to separate the dis.solved nucleic 
acid from sea-water cimd to characterise and 
estimate the same. 

Experiments and Observations 

After a number of trial experiments, the fol¬ 
lowing procedure was found to give the best 
result. Freshly collected sea-water from Bom¬ 
bay Harbour Bay was filtered.* One litre of 
the filtered sample was kept stirred and to it 
was added 2-5 ml of 1% barium chloride 
slowly in drops (giving 24 mg. in siini precipi¬ 
tated BaSO.j). Stirring was continued for 2 
hours! at room temperature (25’’ C.) and the 
barium sulphate precipitate was allowed to 
settle. Supernate centrifuged for 15 minutes at 
5600 xg. Tihe precipitate was transferred to 
a 15 ml. centrifuge tube with, distilled water 

*0*22/X Millipore membrane filters were used in all 
filtration procedures in the picient work. 


and centrifuged for 15 minutes. The precipi¬ 
tate was washed and centrifuged twice witli 
10 ml. distilled water and then kept dispersed 
in 3 ml. of 1M NaCl for 16 hours by inter¬ 
mittent shaking. The supernate was collected 
after centrifugation. Residue was washed with 
2 ml. of 1 M NaCl, centrifuged and the super¬ 
nate pooled with the earlier one and filtered. 
UV spectrum of the 1 M NaCl extract was. taken 
againsjt an appropriate blank (Fig. la). To the 
precipitate was added 5 ml. of 0-02N HCl and 
kept for hydrolysis in a water-bath at 100® C. 
for 3 hours with occasional stirring. The sam¬ 
ple was then cooled to room temperature, cen¬ 
trifuged and the hydrolysate filtered. The pre¬ 
cipitate was washed with a few drops of 
distilled, water, centrifuged, filtered and added to 
the main bulk of the filtrate, volume was made 
upto 5 ml. and the UV spectrum of the hydro¬ 
lysate taken against an appropriate blank. 
Figure 1 b shows the maximum and minimum 
respectively at 260 m^ and 230 m/^. Figure 1 c 
represents the combined spectrum of the 
hydrolysate and the NaCl extract. Figure 2 gives 
the UV spectra of standard DNAf (calf-thy¬ 
mus) and RNA** (yeast) after hydrolysis with 
0-02N HCl under the same conditions as for 
the sample. Figure 3 gives the UV spectra ob¬ 
tained with standard DNA in IM NaCl con¬ 
taining sodium sulphate in concentration equal 
to that in sea-water and treai:ed similarly as 
the filtered sea-water sample. 

Phosphate content in the hydrolysates was 
estimated by the method of Meun and Smith® 
and the results are given in Table 1. 

Carbohydrate contents in the hydrolysatesl 
were estimated using the diphenylamine 


t Obtained from Sigma Laboratories, USA. 

**Obtsdned from Nutritional Biochemical Corporation, 
Cleveland, Ohio, USA. 
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method'* for deoxyribose» The results are given 
in Table II. 

Discussion 

Figure 1 b is typical of nucleic acid and com¬ 
pares very well with the standard DNA and 


treated with barium chloride again to investi¬ 
gate further sorption of nucleic acid, if any 
left. There was no indication of the presence 
of nucleic acid in it and Fig. 3 b gives the 
spectrum of the supernate after BaSO'^ pre¬ 
cipitation in standard DNA solution. At the con- 


FI6. L m SPECTRA OF SAMPLE EXTRACTS 
FROM PRECIPITATED BaS04 



WAVELENSTHIHtdjx 


(a) 1 M NaCt EXTRACT 

(b) HYDROLYSATE 0.02NHCE 
Cc) COMBIHEO SPECTRUM OF MaC4 

EXTRACT THE HYDROLYSATE 

Fl(:.4-Ul/ SPECTRA OF 
THE HYDROLYSATE (BaCfjUSEO TO. 
GIVE 48ni^s OF BqS04) 



(a) HYOROl-VSiTE WITH nact IREAlMEHl 

(b) HYOaOLYSilE WITHOUT HoCI TREATMEHT 


FIG.2.UV SPECTRA OF STANDARD 
DNA AND RNA AFTER HYDROLYSIS 
IN 0.02 N HC4 



F1Q.3-UV spectra OF STANDARD DNA 



Ca) standard DNA IN i M NaCi CS>65^ffs/mt) 
<b) FILTRATE AFTER 6aSO;«. PRECIPITATION 


(q) STANDARD DNA C 9*52 iia/TwO ... . 

^ CC) hydrolysate in 0.02 N HCl 

Cb) STANDARD RNA (9-52 

FIG.6.UV SPECTRA OF THE HYDROLYSATE OBTAINED FROM 
FIG. 5- UV SPECTRA OF PRECIPITATED Bo504 USING DIFFERENT AMOUNTS OE 

HYDROLYSATE (EiaC /2 USED TO BARIUM CHLORIDE 


GIVE 96nigs OF BaS 04 )AFTER 
NaCt TREATMENT 




Co) 48 
(b) 96 

(C) 14 4 Trig 5 

(d) 192 mgs 

(e) 240TngS 


OF BaSOi AND 40 HOURS OF 1 M NaC4 TREA. 


Cb) HYDROLYSATE AFTER PURIFICATION 
WITH octyl alcohol- 
chloroform ( 1:5) MIXTURE 


FIGS. 1-6 


RNA in general features. The supernate centration used, DNA is observed to be picked 
after the first precipitation of BaSO^ was up about 98% by precipitating BaSO,, under 
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neutral condition, wiiereas under acid condi¬ 
tion (0-04N acid) the adsorption has been 
found to be poor (^50%). The recovery from 
BaSO^ by the hydrolytic procedure as indicated 
by UV spectra has been 86% (Fig. 3 c). 

The NaCl pretreatment of BaSO.,. as de¬ 
scribed gives hydrolysate agreeing very closely 
with standard DNA hydrolysate—the ratio of 
optical density at 260 m/^ to 2Z0 xm for hydro¬ 
lysates of different samples, ranges between 1-8 
and 2-2 in agreement with values observed for 
DNA (cf. Ref. 10). 

The NaCl extracts in all cases were found 
positive to biuret test ; the extract was not 
analysed for any other constituent. Figure 4 
compares the UV spectra of the hydrolysates ob¬ 
tained by the procedure detailed with and with¬ 
out NaCl pretreatment. The lower ratio of 
optical density at 260 and 230 for the hydro¬ 
lysate without NaCl treatment and high absorp¬ 
tion values are indicative of protein contami¬ 
nation of the hydrolysate. Figure 5 a gives the 
UV spectrum of nucleic acid obtained from 1 
litre of filtered sea-water, using barium chlo¬ 
ride to give 96 mg. of BaS 04 . The high absorp¬ 
tion in the low wavelength region indicated 
contamination and this sample on shaking with 
octyl alcohol-ohloroform mixture (1:5) and 
removal of the organic phase has the absorp¬ 
tion spectrum as in Fig. 5 b. NaCl treatment 
has been observed to be critical in ensuring 
the retention of only the nucleic acid fraction 
on BaSO.i and removal of other constituents. 
Figure 6 gives UV spectra of the hydrolysates 
obtained from BaSO^ precipitated in sea-water 
with different quantities of barium ohloride. 
The high UV absorptions are associated with 
high pick-up of interfering dissolved organic 
matter in the sea-water. The recovery obtain¬ 
ed in the hydrolysate from large quantities oC 
BaSO.i, has also been observed to be poor. The 
optimum precipitation of 24 mg. of BaiSO., from 
one litre of sea-water was derived from these 
observations. Further, it was necessary to 
ensure a constant temperature at 100° C. to 
obtain the optimum hydrolytic product. Longer 
period of hydrolysis progressively changes the 
UV characteristics of the hydrolysate. 

e (P) valuesi at 260 m/x calculated, using 
Figs. 1 b, 2 a and 2 b and the data in Table I, 
are given in Table III. They ranged from 8150 
to 11100' in good agreement with the values ob¬ 
tained for the standard nucleic acids. 


Table I 


Phosphorous 

content in 

the hydrolysate 

Sea-water 

Phosphorous 

Phosphorous content 

sample 

content 

ju-g./ml. calculated from 

collected 

^g./ml. of 

the DNA content in the 

on 

hydrolysate 

hydrolysate 

25-6-1970 

0-3685 

0-3804 

14-7-1970 

0-2996 

0-2632 

21-7-1970 

0-6862 

0-4944 

4-8-1970 

1-6150 

1-6530 

Standard DNA (9‘52 jug./ml.)= 0*9763 /xg./ml. 


Table II 

Deoxyribose rmcleic acid 

in the hydrolysate 

Sea-water sample Deoxyribose by diplienylamine 

collected on 

method in units of fig. of DNA 

2.5-6-1970 


18-55 

14-7-1970 


13*44 

21-7-1970 


24-12 

4-8-1970 


80-63 


Table III 

^ (p) 

value of hydrolysates 

Sea-water sample collected onf 

€ (P) value at 260 mfi 

26-6-19 

70 

11730 


14-7-1970 10260 

21-7-1970 9020 

4-8-1970 9046 

Stiindard DNA (9*52 /xg./ml.) 9552 


The results of deoxyribose estimation, given 
in Table II, are expressed in equivalents of 
^g. of DNA by comparing the sample readings 
with that of the standard nucleic acid. The 
values thus can also be read as the i^g. of DNA 
present in one litre of the sea-water samples 
collected on different dates. The DNA concen- 
traition given in. Table 11 was used to calculate 
the phosphorous content in the hydrolysate and 
the data are presented in the third column of 
Table I. The calculated values are in good 
agreement with the values obtained by direct 
estimation except for one sample. Orcinol 
method*' was used in an: attempt to estimate the 
pentose content. The results obtained were 2-3 
times higher than the deoxyribose content and 
as such, this could not be correlated with the 
phosphorous: estimation. It is possible that in 
situ precipitated BaSO^ while absorbing nucleic 
acid, adsorbs also the polysaccharides present 
in the sea-water filtrate and as such RNA con¬ 
tent, if any, in the sea-water collected on 21st 
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July 1970 could not be made Further work is 
in progress. 
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ON SOME INTERSTITIAL FAUNA IN THE MARINE SANDS ON INDIAN COAST 

G. CHANDRASEKHARA RAO 
Zoological Survey of India, Calcutta-13 


\ MONO- the various groups of interstitial 
fauna of marine sands, the ostracods are 
little known due to their meagre representa¬ 
tion in the habitat. Likewise information on 
the psammophilous halacarid fauna is limited, 
except for the work carried out on European^ 
and North American- coasts. The only report: 
of the fauna on Indian coast is that by 
Chandrasekhara Rao and Ganapati^ on the 
beach sands of Waltair Coast. During various; 
faunistic surveys undertaken by the Zoological 
Survey of India, the author had opportunity 
to study collections of the fauna from different 
areas on Indian coasts, including the Andamans. 
The present paper is concerned with two ostra¬ 
cods (Part I), and the salt-water mite Hala-- 
caruB anomahis (Part II). 

Part I. On the Occurrence of Two 
Interstitial Ostracods (Crustacea) on 
Indian Coast 

Among the ostracods encountered, the occur¬ 
rence of two European species on Indian coast 
is interesting and the following is a brief 
report on them. 

Sub-order : Podocopa. 

Family : Cytheridae. 

Sub-family: Microcytherinae. 

Genus : Microcythere Muller. 


Microcythere suhterranea Hartmann 

Material,--.! -h3$, Buri (Orissa), IBth 
December 1966; 1 $, Konarak (Orissa), 18th 
December 1966 ; 2 ^ -j- 7 $, Waltair (Andihra), 
16th November 1968 ; 3 ^ -f- 8 9 , Mayabundcr 
(N. Andaman), 29th March 1969 ; 2 $, Cheria- 
tapu (S. Andaman), 6 th April 1969; 1^ ri- 

5 9, Car Nicobar, 13th March 1969 (all col¬ 
lected by G. C. Rao); 1 ^, Mangalore 

(Mysore), 17th December 1966 (collected by 
A. N. P. Ummerkutty). 

Re7?iar/cs.—Hartmann-1 described the s-pecies 
from the intertidal sands on French coast of 
the^ Mediterranean Sea. Later, Renaud-.Deby- 
ser-' reported the species at Arcachon on the 
Atlantic coast. This, species has now been 
lecorded for the first time on the west coast 
and Andamans. The specimens collected on 
Indian coast agree fairly well with the descrip¬ 
tion and figures, given by Hartmann. The 
Indian forms, measure 0*18-0*20mm. in length 
and 0-06-0-07 mm. in width. The terminal seg¬ 
ment of the antennule bears a modified seta, 
not reported in the type. 

Sub-family : Loxoconchinse, 

Genus: Microloxoconcha Hartmami. 
Microloxoconcha compressa Hartmann 

Material 2 ^ 4-59, Waltair (Andhra), 
16th November 1968 ; 2 + 7 5 , Mayabunder 
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(N. Andaman), 29th March 1969 ; 3 $, Rangat 
Bay (M. Andaman), 24th March 1969; 2 ^ -f 
6 $, Car Nicobar, 13th March 1969 (all col¬ 
lected by G. C. Rao); 4$, Mangalore 
(Mysore), 17th December 1966 (collected by 
A. N, P. Ummerkutty). 



Figs. 1-2. Fig. 1. hticrocythcre subierrafiea Hartmann. 
A, Antennule; B, Antenna ; C, Mandible; D, Walking 
leg; E, Penis. Fig. 2. Micrclo.xaamcha cof/ipress>i 
Hartmann. A, Antennule; B, Antenna; C, Mandi¬ 
bular palp; Ds First leg; E, Second leg; F, Third leg ; 
G, Caudal furca. 

Remarks. —Hartmann‘S described this species, 
also from the intertidal sands on French coast 
of the Mediterranean Sea. The ostracod, which 
was not reported later, has now been recorded 
for the first time on the west coast and Anda¬ 
mans. The present material is strikingly simi¬ 
lar to the description and figures given by 
Hartmann. The Indian specimens, measure 
0*26-0-27 mm. in length and 0*10-0 *11 mm. in 
width. Characteristic appendages of the species 
are shown in Fig- 2. A pointed tubercle on the. 


dorsal surface of the second segment of the 
mandibular palp, described for Mediterranean 
specimens, isi not observed in the local forms. 

Ecological Notes .—Although the present 
knowledge of the geographical distribution of 
interstitial Os/traceda is still incomplete due to 
lack of sufficient data from other parts of the 
world, the occurrence of the two European 
species on Indian coast throws considerable 
light on the ubiquitous nature of the fauna 
and shows their tolerance to diverse environ¬ 
mental factors. During the investigation on 
Waltair coast, it was found that both the spe¬ 
cies occur in the .same biotope throughout the 
year in small numbers. In most of the beaches 
studied, the forms inhabit medium sands 
5-40 cm. below surface near half-tide level. The 
texture of the sands ranged from 200 m to 500 
in mean diameter. The organic detritus appear¬ 
ed rich in some of the finer substrates. The 
temperature in the habitat varied from 24® C. 
to 29° C., while the isalinity of interstitial 
water ranged between 24%^ and 33%^. ‘The 
sands are associated with low values of dis¬ 
solved oxygen compared with adjacent sea¬ 
water. 

Of the two species, Microcythere suhterranea 
is smaller in size and perfectly adapted for life 
in minute interstices between sand grains. The 
species is agile and keeps always rapidly walk¬ 
ing over tlie surfaces of sand grains. It is 
highly thigmotactic and firmly adheres to the 
substrate even to slightest disturbance in the 
habitat. The ostracods are omnivorous, feeding 
on tine particles of detritus, bacteria- and smal¬ 
ler protozoans. The two species are often found 
to occur in company, as has been reported in 
the Mediterranean habitat also (see Hart¬ 
mann-^). 

Part II. Occurrence of the Salt-Water Mite 
Halacarus anomalus Trouessart in the 
Intertidal Sands on Indian Coast 

Halacaridae or the salt-water mites form ona 
of the constituent groups of marine interstitial 
community inhabiting intertidal sands. Of the 
species encountered, the mite Hnlacarus ano^ 
malus Trouessart (Fig. 3) was common in the 
collections, presenting some interesting fea¬ 
tures in its structure, .habits and distribution. 

Material .—1 J -f- 13 $ , Puri, 15th December 
1966 ; 2 $, Konarak, 18th December 1966 ; 

9 $. Waltair, 16th November 1968 ; 1 c? + 

14 9 , Maiyabunder, 29th March 1969, *3 $, 




506 On Some Interstitial Fauna in the Uarme Santis on Initan Coast [ 


Rangat Bay, 24th March 1969 ; 3 2, 

6 th April 1969 ; 6 2, Car Nicobar, 11th March 
1969 (all collected by G, C. Rao); 2 9, 
pur, 31st December 1966 (collected by 
A. N. P, Ummerkutty). 


Remarks.—Except for some minor varia¬ 
tions, the specimens on Indian coast conform 
to the description of the species given y 
Andre.^ The European specimens are known 
to reach 600in length including rostrum, 
while the Indian specimens are smaller mea¬ 
suring only 270-290 M long to the base of capi- 
tulum. Ocular plates are absent. Each plate¬ 
let of the posterodorsal plate is pierced 
pore and bears a seta. Each platelet of the 
'anterior and posterior epimeral plates bears 
three setae. Genital plate is separate from anal 
plate and is divided into right and left halves, 
each bearing two setae. A narrow transverse 
sclerite separates the genital and anal pla es. 
Measurements, of the appendages are as fo - 
lows (approx.): chelicera 96 m, palp 108 m, I leg 
260 m, II leg 186 m, HI leg 172 m, IV leg 
176 m. Lateral claws of the legs bear an acces¬ 
sory tooth and are non-pectinate. The joints 
I- and Iq bear a ventral spine each. Ig bears 
■unidentate median claw and two pairs of 
parambulacral setae. Bacillum ^ and para- 
•bacillum are present on the inner aspect. 
II 5 has two pairs of pectinate ventral setse. 
has a prominent claw fossa and a pair of late¬ 
ral parambulacral set«. Legs III-IV are simi¬ 
lar to II (Fig. 4). 

The present study has shown that the species 
is widely distributed throughout the year, 
occurring in moderate numbers. In most of the 
beaches investigated, the species showed pre¬ 
ference for substrates with sufficient coarse 
particle size, ranging from 300 m fo 600 m in 
mean, diameter. The acarine colonises and 
thrives at all horizontal and vertical levels of 
the' intertidal zone, indicating its adaptability 
to diverse physico-chemical conditions of the 
-environment. 


The majority of acarines have not shown 
any specialised modification for progression in 
interstices and simply crawl over the surface 
.of sand grains with the help of legs. Halacarus 
anomalus is, however, modified in structure to 
adapt itself tO' life in minute interstices bet¬ 
ween'sand grains. Its body is' cylindrical and 
’the- legs are disposed at the extreme ends of 
bodyj enabling the mite to move through inter-, 
■stices in any direction with considerable ease. 


The form is sluggish and thigmotactic, grasp¬ 
ing sand grains when the capillary waters are 
in motion. The acarine is omnivorous, feeding 
on detritus, bacteria and other smaller organ¬ 
isms such as protozoans, nematodes, gastro- 
trichs, ostracods and copepods. The species is 
gregarious in habits and the occurrence of 
males to females is about 1 : 13. 




FIGS. 3 - 4 . Fig. 3. Halacarus anotnahts TrouesBart 
female. A, Body, dorsal view ; B, Same, ventral view 
Fig. 4. Halacarus Trouessart; A, Cheliecra\ 

B, Maxillary palp; C, First leg ; I), Seconding. 

This species has a wide geographical distri¬ 
bution and has been commonly reported on the 
coasts of Baltic, North Sea, Gulf of Gascognts 
Mediterranean and the Atlantic coast of North 
America. The present records of the halacarid 
in India are made on the coasts of Orissa, 
Andhra, Mysore and the Andaman Archipe¬ 
lago. As more intensive surveys of the fauna 
are carried out at different parts of the world, 
it is possible that the zoogeographical range of 
the species will continue to change, revealing 
a cosmopolitan distribution. 

The author is grateful to Dr. A. P. Kapur, 
Director, Zoological Survey of India, Calcutta, 
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ON THE FREE AMINO-ACIDS OF THE HAEMOLYMPH AND REGIONS OF THE 
ALIMENTARY CANAL OF EYPREPOCNEMIS ALACRIS ALACRIS (SERVILLE) 

(ORTHOPTERA : INSECTA) 

M. C, MURALIDHARAN and T. N. ANANTHAKRISHNAN 
Entomology Research Unit, Loyola College, Madras-34 

Abstract 


The distribution and the relative concentJ 
lymph of the late instars and adult females 
as the free amino-acids of the various regions 
adult females of Eyprepocnemis alacris alacris 

CONSIDERABLE information on the free 
^ amino-acids of the post-embryonic and 
adult stages of several insects is available*^*" 
although the free amino-acids of Acridids in 
particular appear to be confined to the haamo- 
lymph of the nymphs of Locusta migratoria/^ 
Schistocerca gregaria,^ Anacridium cegyptium^ 
and Acrida exaltatad^ Colombo et aV^ have also' 
investigated the free amino-acids of the eggs 
during embryonic development of Schistocerca 
gregaria. * 

Information relating to the free amino-acids 
of the various regions of the alimentary canal 
appears to be lacking in the case of Acridids. 
Data presented here pertains to the qualitative 
studies on the distribution of the free amino- 
acids of the fore, mid and hindgut of the V 
instar and adult females of Eyprepocnemis 
alacris, alacris, as also the free amino-acids of 
the haemolymph of the IV, V instars and adult 
females under three different physiological 
conditions, viz., females on the ‘0’ day, i.e., 
immediately after hatching to adult, maturei 
females (12-15 days), as well as the starved 
females. 

Samples of haemolymph from the hind- 
femora and abdomen were collected on a What¬ 
man No. 1 filter-paper, dried, kept for 24 hours 
in . 90% ethanol and was concentrated before 
spotting. Regions of the fore, mid ?md hindgut. 


of the free amino-acids of the : hsemo- 
under diverse physiological conditions as well 
of the alimentary canal of the V insrar and 
(Serville) are discussed. 

removed after dissection in distilled water, were 
separately ground, centrifuged and stored after 
adding few drops of isopropyl alcohol.. Tri¬ 
chloroacetic acid was added before centrifug¬ 
ing so as to precipitate the minor proteins, 
peptides, etc. 

The extracts were spotted on Whatman No. 1 
filter-paper and both two-dimensional and cir¬ 
cular methods were employed, using in both 
cases the same solvent (n.-butanol: acetic 
acid ; water)) in the ratio of 4 : 1 : 1. After a 
run of about 10-12 hours at room temperature, 
the paper was sprayed with 0-2% (W/V) nin- 
hydrin. For the two-dimensional method, 
phenol: water solvent was also used in the 
ratio of 3:1. Chromatograms of standard 
amino-acids were also prepared for comparison 
and the results tabulated. 

The free amino-acid patterns of the haemo¬ 
lymph from the V instar onwards shows that 
lysine, histidine, serine, glycine, aspartic acid 
are present in appreciable concentrations, with 
a fall in concentration in the starved indivi¬ 
duals. Serine has also been reported to be pre¬ 
sent in the haemolymph of Schistocerca gre-^ 
garia as in Eyprepocnemis alacris alacris, but 
has not been reported in Locusta migratoria 
and Anacridium cegyptium. On. the ‘0’ day, 
a decline in the concentrations of glutamic 
acid, threonine (absent in Acrida ^'xaltata^^) ^ 
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Table I 

Showing the free amino-adds in the hoemolymph and in the alimentary canal of 
Eyprepocnemis alacris alacris (Serville) 

Haemolymph Alimentary canal 


Amino-aclds 


IV 

instar 

V 

instar 

Adult 
female 
‘0’ day 

Adult 

female 

matured 

Adult 

female 

starved 

for 

2 days 

Foregut 

V Adult 
instar 

Miilgut 

V Adult 
instar 

Hindgut 

V Adult 
instar 

Lysine 



44 

44 

4.4. 

4 

4 

4 

4 

4 

4 

4 

Histidine 


+ 

44 

44 

44 

4 

4 

4- 

4 

+ 

4 

4 

Arginine 


+ 

— 

4 

— 

4 

- 

— 

4 

4 

— 


Serine 


-b 

4 4 

44 

44 

4 

4 

4 

4 

4 

4 

4 

Gl>dne 


+ 

44 

4 4 

44 

4 

4 

4 

4 

4 

4 

4 

Aspaif c add 


4- 

44 

44 

44 

4 

4 

4 

4 

4 

4 

4 

Glutamic add 


4 

44 

© 

4 

— 

4 

4 

44 

4 


4 

Threonine 


4 

44 

© 

4 

— 

4 

4 

44 

4 


4 

Alanine 


4 

4 

© 

4 

— 

4 

4 

44 

4 

4 

4 

Proilne 


4 

4 

4 

4 

4 



— 

— 

— 


lyrosine 


4 

4 

© 

4 

— 

© 

- 

© 

4 

© 

— 

Valine 


4 

4 

© 

44 

© 

© 

© 

4 

4 

0 

© 

Methionine 


4 

4 

© 

44 

© 

© 

© 

4 

4 

© 

© 

Phenylalanine 


- 

- 

- 

© 

— 

- 


- 




Leudne 


4 

4 

© 

4 

4 

4 

4 

4 

4 

4 

4 

Tryptophan 


4 

4 

© 

4 

0 

- 


4 

4 




+ » Present, - -- Absent, ++ - Concentrated, 0 =* Traces. 


alanine, tyrosine and leucine is noticed, with a 
subsequent increase in the normal adult. The 
meagre presence of tyrosine on the *0’ day 
might appear to be due to its utilisation for the 
pigmentation process as suggested for Culex 
sp.^ Subsequently, starvation resulted in the 
absence of some amino-acidsi, almost as in *0’ 
day condition (Table I). The low concentra¬ 
tion of these amino-acids on the ‘0’ day appears 
to be due to the cessation of feeding for some 
time before and after ecdysis or possibly be 
due to the fact that some amino-acids were 
being used up during ecdysis as in the case of 
tyrosine. The presence in smaller concentra¬ 
tions of glutamic acid, alanine, proline and 
tyrosine on the ‘0’ day also confirms' the ear¬ 
lier observations that these amino-acids take 
an active role in the synthesis of cuticle pro¬ 
teins, chitins, etc.,'’i and after moulting, in the 
adult stage these increase in quantity. Phenyl¬ 
alanine is found only in traces in the adult con¬ 
dition while it is absent in the earlier instars. 

The free amino-acids of the alimentary canal 
show clear differences among the three regions. 
The fore and hindgut present the same amino- 
acid picture while the midgut differs (Table I). 
However, no significant changes during transi¬ 
tion from V instar to adult were noticed in the 
alimentary canal, with respect to amino-acid pic¬ 
ture except that serine, glycine, aspartic acid, 
glutamic acid, threonine and alanine were in 
higher concentration in the midgut region of the 


V instar than in the adult. Phenylalanine was 
absent in both V instar and adult in all the 
three regions as ihas been recorded in many 
insects.-^ The absence of this cs.sential amino- 
acid may be indirectly explained on the basis, 
that phenylalanine gets converted readily to 
tyrosine in the insect body^^ and this conver¬ 
sion has, already been recorded by Fukuda.^ 
Tyrosine appears to be ab.sent in the extracts 
of the fore and hindgut and is present only in 
the midgut, but in the V instar all the three 
regions have tyros/inc but in small concentra¬ 
tions. 

Thanks are due to Prof. Dr. A. Srinlvasan 
of the Chemistry Department for help n'ndered 
during this investigation, 
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LETTERS TO THE EDITOR 


THE ELECTRONIC EMISSION 
SPECTRUM OF THE MgBr MOLECULE 

The spectrum of MgBr has been studied both 
in emission and absorption, i'- According to 

Morgan-' the spectrum of MgBr consists of 
doublc-double-iheaded bands degraded to 
shorter wavelengths in the region X\3800~ 
3950 A. The system was attributed to A-fl- 
transition, with a doublet separation of 
110cm.~i in the upper A-Tl state. From a 
partial rotational analysis of the ( 0 , 0 ) band 
of A~X system Patel and Pa1el‘ conlirmed the 
transition of the system as Harrington'* 

investigated the spectrum in absorption and 
reported a number of bands degraded to longer 
wavelengths in the region XX2540-285() A in 
addition to the bainds of the A-X system, report¬ 
ed by Morgan. The analysis of these bands 


assignment of the system to a -'n -22 transition 
appears to be doubtful. 

A new study of the spectrum of MgBr has 
been made by exciting the spectrum in emis¬ 
sion in a high frequency discharge (40 MHz) 
liom a 500-watt oscillator by passing bromine 
and argon over heated magnesium metal in a 
quartz discharge tube. The spectrum has also 
been excited using an anhydrous sample of 
MgBr. in the presence of argon. In both the 
discharges the spectrum of MgBr revealed the 
ID'rcsonce of A-X and C-X systems reported 
previously. The bands of the C-X system are 
photographed . on a Hilger medium quartz 
spectrograph with a dispersion of 5 and 
15 A mm."^ at XX 2000 and 3000 A respectively. 
Exposure of 5-10 minutes gave good spectrum 
using Ilford Special Rapid and N 30 plates. 



I 

V 

o 

I 

a 

3 


5 " 6 


FIG. 1. The emission spectrum of MgBr in the ultraviolet. 


carried out on the basis of two sub-systems 
designated as C,-X and C.^-X with a separation 
of about 110 cm. ’ bet.wt'cn C, and Co levels. 
The Cj and Co levels are regarded as the two- 
components of a C-n state. The A G intervals 
of the lower state of the system as reported 
by Harrington does not agree with the corres¬ 
ponding intervals of tht* X-^ state. As the 
bands of the system are single-headed, the 


The C-X system as shown in Fig. 1 consists 
of several groups of single-headed bands de¬ 
graded to longer wavelengths. The analysis of 
the system was carried out by the identification 
of three prominent ^''-progressions with 
u' ~ 0, 1 and 2. The AG intervals of the lower 
state of the system agree very well with the 
corresponding intervals of the X-2 state. Thus, 
almost all the bands in t^e region XX 2540-? 
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2720 A could be attributed to a single system 
and the band heads could be represented by 
the following quantum formula : 

V = 39285-9 -1- 271*9 {v' H- i) - 5*2 (v' -f 1)’“ 
- 374.0 (V" + i) + 1 • 5 (u" + -kf. 

As the bands are single-headed, the system 
can be attributed to a -2-22 transition and not 
a 211-22 transition as proposed earlier. The 
wave number and the classification data are 
given in Table I. The system appears to be 


' Table I 

Band head data of the system of 

MgBr molecule 


Wave number 
(cm.“^) 

Intensity 

Assignment 
v\ Z)' 

^obs. *“ ^'cal. 

39234 


3 

0, 0 

0 

39123 


3 

L 1 

-1-5 

39006 


1 

2, 2 

-2-6 

38863 


3 

0, 1 

0 

38756 


5 

1, 2 

-0*5 

38495 


2 

0, 2 

0 

38392 


10 

1, 3 

-fO-5 

38282 


6 

2, 4 

4-1-4 

38167 


1 

3, 5 

■f'4* 7 

38131 


3 

0, 3 

4-1-0 

38032 


7 

1, 4 

+2-5 

37925 


6 

2, 5 

•+’3*4 

37810 


3 

3, 6 

-h3*7 

37769 


7 

0, 4 

•fl-O 

37673 


7 

1, 5 

2, 6 

4-2-5 

37570 


6 

+4*4 

37410 


6 

0, 5 

-fi*0 

37217 


5 

2, 7 

+ 4*4 

the analogue 

of 

the 

C-2-X-S system of MgF 

in the region 

X 2240- 

■A 2390 A and 

isi shifted to 

longer wavelengths, 

as expected. 
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THE HEAVY ATOM EFFECT IN BORIC 
ACID GLASS FLUORESCEIN (BF) 
PHOSPHOR 

Kasha 1 showed that a heavy atom solvent was 
as effective as halogen substitution-’*- in break¬ 
ing down the spin quantisation in molecules. 
We have studied the effect of I” concentration 
in BF phosphor prepared in the usual way*! 
by adding varying amounts of KI but keeping 
Liranin content, fixed. It is found that while 
the total intensity of luminescence falls with 
r concentration, (the ratio of phospho¬ 

rescence to fluorescence yield) increases. Side 
by side, the phosphorescence lifetime de¬ 
creases, although not, proportionately. The 
effect is absent with Cl" and is intei'mediatc 
with Br. In Fig. 1, the fluorescence and phos¬ 
phorescence spectra of a ca 10"‘^ gm./gm. fluo¬ 
rescein phosphor with various proportions of 
KI at 80° K. are given to show how the 



Fig.* I. Luminescence curves (uncorrected) of Bl*’- 
phosphor at 80® K'for (Ij KI = 0 gm., (2) KI « 0-5 gm., 
(3) KI = 0-75 gm., (4) KI = 1-0 gm., and (5) KI in 
excess. Shorter A peak: Fluorescence, and I-^onger A peak : 
Phosphorescence. 


ratio changes with 1 “ concentration. The spec¬ 
tra are scanned with a monochromator photo¬ 
multiplier arrangement. With excess KI, 
fluorescence is completely quenched; only 
phosphorescence remains. 
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The kinetics of radiative and non-radiative 
processes yields the following®: 

= Kpo + Kj,, 

” K; -f K,/ + K,s 

K,sK,o 

" (:k7o + {Kf r K,j -f K,s) ' 

and 

i>p __K ppKi s_ ^is_ 

<j}f K/ (Kj)o + ^apl^po) 

where = intrinsic fluorescence rate constant 
(2-2 X 10''^ sec.'i)/> K^f = fluorescence quenching 
rate, K^g = intersystem crossing rate, 
intrinsic phosphorescence decay rate and ~ 
quenching rate for phosphorescence. 

The enhancement of (fypj<j>f with heavy atom 
concentration may be due to an increase in 
K, 3 , and/or as the spin orbit 

effect due to the heavy atom will in¬ 
crease. Kjg and singlet triplet mixing 

and the quenching of the triplet state is also 
expected. will normally remain unaffected 
as the oscillator strength of singlet absorption 
does not change on K,I addition. Since with 
excess KI, tends to infinity only a large 

increase in K^g can explain the experimental 
results. It is, therefore, believed that the effect 
of heavy atom is in the main to increase 
Estimates of K^g for various I are given in 
Table I assuming Kj,^=*37 and K^p=0 res¬ 
pectively. 


Table I 

Calculated and experimental values' of some 
rate constants 



Amount 

Tp(observed) 

KisXlO-" 

KbX10-“ 

tor 

K,,= -37 

of KI - 
in gm. 

Tp sec. 

Kj, sec 

II 

(S. 

0-84 

0 

2-7 

0-37 

L8 

1-8 

1-SO 

0-5 

2-6 

0-40 

2-8 

3-0 

1-80 

0-75 

2-26 

0-44 

3-9 

4-7 

2-40 

1-00 

2-00* & 

0*50 

6-16 

6-9 



1-76 




>15 

Excess 



• • 

* • 


* Decay curve is non-exponential, taking the longer 
component of the decay period. 
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DISCOVERY AND DUPLICATION OF 
ANTIBIOTICS : A CORRELATION 

In another note^- we have reported the fitting 
of a modified Poisson Distribution to the fre¬ 
quency of duplication of discovery of antibio¬ 
tics. The present note reports on a linear 
relation between the number of discoveries 
and the number of duplications of discovery of 
antibiotics from micro-organisms over the 
thirty-year period 1937-66. 

The source of data on the report of discovery 
of antibiotics is a recent compilation by G. S. 
Rao and others.- Table I gives year-wise data 
on the number of reported discoveries of anti¬ 
biotics in year t (X^), the number of new dis¬ 
coveries of antibiotics in year t (Y^), and the 
number of duplications in year t (Z^). In this 
note the discovery of an antibiotic is considered 
a duplication if it is identified with another 
antibiotic and so reported in published docu¬ 
ments, irrespective of whether the compounds 
were produced by one and the same or different 
species of micro-organisms. 

The data given in Table I indicate that 
Yj, and generally increase with t. A re¬ 
gression analysis was done to examine the rela¬ 
tionship between the three variables. Three 
scatter diagrams were plotted for (X^, Y^ ), 
(Z^, Y^), and(X^, Z^) respectively. The dia¬ 
grams indicated the existence of a linear rela¬ 
tion between the respective pairs of variables. 
To examine this, the following linear relations 
were assumed : 

Yt = ^0 + 

Yt - 

Zt - ag + ftYj. 

Least square estimates of the constants %, 

/io> were obtained using the data 

given in Table 1, 
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Table I 


Year-wise data on reports of discovery, new 
discovery and duplication 


Serial 

number 

Year 

Xi 

Y, 


1 

1937 

2 

1 

1 

2 

38 

3 

2 

1 

3 

39 

8 

8 

0 

4 

40 

5 

2 

3 

5 

41 

3 

3 

0 

6 

42 

15 

7 

8 

7 

43 

10 

6 

4 

8 

44 

20 

13 

7 

9 

45 

25 

17 

8 

10 

46 

27 

25 

2 

11 

47 

54 

35 

19 

12 

48 

44 

36 

8 

13 

49 

51 

35 

16 

14 

50 

42 

30 

12 

15 

51 

53 

37 

16 

16 

52 

58 

46 

12 

17 

53 

68 

54 

14 

18 

54 

84 

62 

22 

19 

55 

82 

60 

22 

20 

56 

72 

48 

24 

21 

57 

119 

91 

28 

22 

58 

79 

57 

22 

23 

69 

95 

70 

25 

24 

60 

89 

69 

20 

25 

61 

62 

45 

17 

26 

62 

93 

67 

26 

27 

63 

107 

77 

30 

28 

64 

100 

80 

20 

29 

65 

83 

60 

23 

30 

66 

77 

60 

17 

«=30; SXt = 

= 1,630; 2Y, 

5 = 1,203; 

2Zj=427 

The 

estimated 

equations 

were as 

follows : 


= - 0-8075 + 0-7529 X, 

(1) 

Y, 

= 2-084 

+ 2-6711 Z( 

(2) 


= 0-0814 + 0-2671 Yj. 

(3) 


Using (1), (2) and (3) the residuals were com¬ 
puted in each case. The following values were 
obtained: 


--Yi) = 0-008 
^(Y, -Yt) = 0-008 

^ (Zt -Zt) - 0-002, 

This confirmed the fit of a straight line for 
the linear relation between the pairs of vari¬ 
ables concerned. 

Analysis of variance was used to test the 
Null Hypothesis 

= ft = 0 for 1, 2, 3, (4) 


The F values obtained in the ANOVA for 

(1), (2) and (3) were as follows: 


For equation 


r 

Calculated Expected (1%)''* 


(1) 2,539-20 7-C4: 

(2) 144-96 7*64 

(3) 273-75 7-64 


Thus, in each of the cases the Null Hypo¬ 
thesis (4) was rejected, indicating a strong 
relationship between the pairs of variables. 
The relationship, within the observed range of 
variation, can be used for prediction of the 
discovery and duplication of antibiotics. 
Documentation Res. and A. Neelamecjian. 

Training Centre, V. V. Buche. 

Indian Statistical Institute, B. S. S. Gupta. 
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SYNTHESIS AND REARRANGEMENT OP 
DISUBSTITUTED SPIRANES 

The spiranes are known to undergo ring trans¬ 
formation on dehydrogenation with selenium/ - 
Sengupta and Chatterjee studied the I'earrange- 
ment of a large number of monosubstituled 
spiranes of Type I under conditions of cata¬ 
lytic dehydrogenation and observed that they 
undergo smooth ring transformation fdving 
either phenanthrene or pyrene? derivatives 
depending upon the nature of the alkyl group.^^ < 
With a view to study the rearrangement of 
spiranes; with two alkyl substituents in the 
spirocyclopontanc ring, the synthesis of 
1, 2, 3. 4-tetrahydronaphthalcn('-2, 2-spiro- 
(2', 3'-dimethy]c.yclopentane) (1, Rr, : H) anci 
its 7-methyl derivative (I, R :. CH.,) haw 
been achieved by an adaptation of the method 
developed earlier. The starting material for 
the synthesis was trans-2, 3-dimethyl cyclo- 
pentanone prepared from ethyl Imvulinale by 
condensation with ethyl magnesium iodide and 
heating the resulting lactone with polyphos- 
phoric acid followed by catalytic reduction of 
the cyclopentane derivative by a modification 
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of the method due to Varoch."' Condensation of 
this ketone with ethyl cyanoacetate according 
to cope’s method gave ethyl 2,3-dimethyl- 
cyclopentylidene cyanoacetate, b.p. 123-25“ 
(l*5mni.) which after KCN addition and 
hydrolysis furnished 2,3-dimethylcyclopentane- 
l^carboxy-1-acetic acid (11), m.p. 160°, 
anhydride, b.p. 140“ (3 mm.), anilic acid, m.p. 
175 ®, anil, m.p. 107“. 

The aluminium chloride-catalysed condensa¬ 
tion of the anhydride of (IT) with benzene gave 
aa- (2, 3-dimethylcyclopentanc) -/j-benzoylpropio- 
nic acid (III, R = H), m.p. 107°, 2, 4-DNP deri¬ 
vative, m.p. 218“, which readily formed pyri- 
lium salt. The keto acid on. catalytic reduction 
at 60° under slight pressure yielded aa-.(2,3- 
dim cthy Icy clopcntanc) -7-phGnylbutyric acid, 

m.p. 83° which on PPA cj^clisation gave 1-keto- 
1, 2, 3, 4-tetrahydronaphthalene-2, 2-spiro- 

(2', 3'-dimethylcyclopcntanc) (IV, R = H) b.p. 
145“ (1mm.), 1-5508 showing an intense 

I.R. peak at 5-95 At. Clemmenson reduction of 
this spiro ketone furnished the desired spirane 
(I, Ri:=H), b.p. 120-25“ (1mm.), 1-5500 

which on dehydrogenation with 10% Pd-C cata¬ 
lyst at 320“ underwent smooth ring transfor¬ 
mation without any loss of carbon atom, giving 
1, 2-dimethyl phonanthrenc, m.p. 142°, sym. 
T.N.B. complex, m.p. 180“. 




1 *' r w 

Hoot ■' i 

u.. 

0 

1 

'll 

Cl 

! I.- 1 

il 1 

„ 1 

ll 1 

« ‘ 'yM, 

01' 


til, 1 

0 

i •> 

5 

fl7) 


Tn a similar manner, the spirane (I, R = Cli^) 
was prt'pared from the anhydride o(; (II) and 
loluent'. Tlu‘ KrU'clel-Crafts condensation gave 
aa-(2, 3-dinu‘l.hylcyclopentane) -/>-(p-toluyl) - 
propionic acid (HI, R CH;;), m.p. 159°, 2,4- 
DNP dt'rivativ(‘, m.],). 193". Catalytic reduction of 
this kc‘to acid gave aa-(2, 3-dimcthylcyclopen- 
lantO- 7 -p-t()lylbutyrie acad, m.p. 92“ which on 
PPA cyclisatioii yielded 1-keto-7-methyl- 

l, 2, 3, 4-ietrahydronaphlhalcnc-2, 2-spiro- 

(2', 3'-dinK'tiiyl<‘.vcloi)enlane) (IV, Rr: CtL.), 
b.p. 150-5,3'' (Imin.), a-;’ 1-5505. The spirane 
(I, Pv CP1;{), b.p. 120-23" (1mm.), 

1-5365, obtained by the Clemmenson reduction 
of the foregoing spiro ketone, underwent 
smooth reairangement under conditions of cata¬ 
lytic dehydrogenation furnishing 1,2,6-tri- 
methylphenanthrene, m.p. 127-28°, picratc. 

m. p. 167“, T.N.B. complex, m.p. 183°. The re¬ 
arrangement has been interpreted as going 
through a transition state, having a hexahydro- 
phenanthrene skeleton, formed by fission pf the 


bond rather than the more nucleophilic 
Co'-Cj. bond due to steric interference, fol¬ 
lowed by migration to C^. 

Thanks are due to the C.S.LR. for the award 
of a Junior Research Fellowship to one of us 
(S. R. C.) and to Prof. S. C. Shome for labo¬ 
ratory facilities. 

Dept, of Chemistry, D. N. Chatterjee. 

Presidency College, S. R. Chakravorty. 

Calcuttai-12, My 29, 1970. 
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STUDIES ON CALLUS TISSUE OF 
LEMON FRUIT VESICLE (CITRUS ACIDA) 
CULTIVATED JJV VITRO 

Previous studies carried out in this laboratory 
showed that citric acid accumulates, in the 
mature fruit tissues of Citrus acida due to 
excess production of citric acid from carbo¬ 
hydrates and a block in respiration at citrate 
level and the vesicle may be an active site for 
citric acid formation.^’- Although these stu¬ 
dies, carried out on intact fruits, explain the 
mechanism of formation and accumulation of 
citric acid, they do not permit an identification 
of the role of specific nutrients in the produc¬ 
tion of citric acid. Callus tissues; cultivated 
in vitro may be more suitable for carrying out 
such studies. As the first step in this; direction, 
an attempt was made to obtain a callus tissue 
from, lemon vesicle and use it, for nutritional 
studies. 

Lemon fruits of diametrical size 1-4-1 *6 cm. 
obtained fresh from the garden were surface- 
sterilized by keeping them in 95% alcohol for 
20-30 minutes. The fruits were washed with 
sterile distilled water three times and cut open 
using sterile scalpel. Green skin, white skin, 
septa and seeds were removed and intact vesi¬ 
cles were used for the production of callus 
tissue. 

The composition of the medium used for . the 
production of callus is given in Table I. (The 
same was suggested by Prof. M. K. Subra- 
maniam of Biochemistry Department of Indian 
Institute of Science, Bangalore.) Twenty ml. 
of the above xnediuin minus lAA which wa§ 
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Table I 

Composition of the medium used for the 
production us well as aultivation of 


callus tissue of citrus fruit vesicle 


Core./litre 

Ca (NOaljlHaO 

.. (E.Merck) 

300 mg. 

KNO, 

.. (B.D a.) 

1000 „ 

KCl 


100 

MgS04.7H20 


500 ,, 

Na 2 S 04 

) 

2C0 „ 

Nalls. PO 4 

.. (E. M erck) 

100 ,, 

NH 4 NO 3 

.. (B.D.HJ 

1000 , 

MnS 04 

.. (E. ^lerck) 

10 ,, 

ZnS 04 

.. ( ., ) 

5-0 „ 

H 3 BO 3 

.. (B.D.H) 

5-0 

KI 


1*0 „ 

Fe EDTA 

.. ( , ) 

1-0 „ 

Mo O 3 


0*0017 ,, 

CUSO 4 

( n ) 

0-013 „ 

Glycine 

.. (E.Mercic) 

0-5 „ 

Nicotinic acid 


0-5 

Thiamine HCl 


0-1 ,, 

Pyridoxins 

• ( ., ) 

.. (Sigma) 

0-5 

lAA 

10 , 

Kinetin 

.. (Bacto-Difeo) 

1 M 

Agar 

7 g. 

Sucrose 

.. (B.D.H.) 

9S .. 

Casein hydrolysate 

,. (Oxoid) 

1-0 

Coconut milk 

.. 

200 ml. 


Table 11 


Comparison of the 

chemical composition of the 

callus with 

that of the vesicle 

Dry weight 

Per cent dry weight 

(per cent.) 

Protein Citric acid 

Chlorophyll 

Callus .. 15 

J1 0-42 

2-9 

Vesicle .. 17 

16 0-31 



added later was taken in 50 ml. sugar tubes- 
(20 X 200 mm.) and sterilized by autoclaving at 
15 p.s.i. for 10 minutes. lAA was sterilized 
separately by passing through bactericide lUter 
and added to the tube containing the medium 
under aseptic conditions. The slants were pre¬ 
pared and the tubes inoculated with 100 mg. of 
vesicle and incubated at 24° C. ±: 2° C. and ex¬ 
posed to light (240 f.c. light). An adequate 
amount of callus tissue was found to form after 
eight weeks. The weight of the callus tissue 
was about 10 times the original weight of the 
inoculum. There were similar increases in dry 
weight, protein, citric acid ,and dhlorophyll 
contents. 

The chemical composition of the; callus seems 
to be identical to the composition of vesicle 
used for the preparation of the callus 
(Table II). 

Next, studies were made on the effects of 
omitting individual nutrients from the medium 
on the formation of callus tissues. Data* on thc‘ 
effect of omission of different nutrients from 
the medium on the chemical composition of the 
callus tissue of lemon vesicles cultivated hi- 
vitro are given in Table III. The omis.sion of 
lAA, casein, hydrolysate, glycine or nicotinic 
acid was. found to decrease citric acid content 
of the callus tissue to 17-62% of control values 
without affecting the growth. 

This suggests that perhaps the callus ob¬ 
tained can be used as a model to study the 
role of different nutrients in controlling citric 
acid production. 


Table III 

Effect of different rmtrients on the chemical composition of the callus of lemon vesicles''' 
cultivated in vitro (Values expressed per flask) 


Wet weight 


Omission 

from 

the 

medium 


Dry weight 


Protein’!* 


(dtric ac'd j; 


(dilorophyll '4 





blo 

bfl 

v5 

u ^ 

W) 

a 

None (control) 

0-95 100 

0-15 100 

32-7 100 

629 

TOO 

4*5 


(0.69-1.1) 

(0-07 0-22) 

(25-5-36-4) 

(r.92-G80) 


(4-0 -5*1) 

-lAA 

0-90 94 

0-15 100 

27-3 83 

l(i6 

20 

2-9 


(0-76-1-1) 

(0-12-0-18) 

(23-1-31-9) 

(159-217} 


(2-2 -3-3) 

-Casein hydrolysate 

0-71 75 

0-13 87 

25-2 77 

106 

17 

1-3 


(0-81 0-85) 

(0-11-0-16) 

(20-3-29-3) 

( 94-121) 


(1-0 -1-5) 

-Glycine 

1-03 108 

0-16 107 

22-9 70 

178 

28 

1-1 


(0-87-1.20) 

(0-13-0-17) 

(19-1-26-7) 

(147-^210) 


CO-7-1.6) 

-Nicotinic acid 

1-01 106 

0-19 126 

32-3 98 

395 

62 

1-6 


(0.80-1-25) 

(0-12-0-22) 

(28-5-36-2) 

(273-424) 


(1-3 -1-8) 


100 


21) 


24 

36 


* 100 mg. wet weight of calks tissue was cultivated for 8 weeks at 24 ± 2® C. Tlie c.illus tissue; used fcjr 
cultivation contained 10 mg, dry weight, 3-6 nig. protein. 0*3 mg. chlon phyll and 73 /xg. citric acid. t l^rotein 
content was estimated by microkjeldahl method. f Estimated by the method of NatelsonVr a/, flops'! b Esti¬ 
mated by the method of Richards (1952), i / • 
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EFFECT OF WATER SATURATION ON 
LONGITUDINAL WAVE VELOCITIES 
IN ROCKS 

A STUDY Of longitudinal wave velocities in dry 
and water-saturated samples of different varie¬ 
ties of rocks obtained from important geologi¬ 
cal formations in India has been carried out 
at normal temperatures and pressures using 
direct puk'e transmission techniques.^ The rock 
core samples were saturated under complete 
vacuum to obtain 1009?- water saturation. 



POROSITY PERCENT 

Curve showing VELOCITIES for DRY SPECIMENS; _ 

Curve showing VELOCITIES for 100% WATER SATURATED SPECIMENS --- 

Fig. 1. Showing effect of water satuiation on longi* 
tudinal wave velocities in sandstones at N.T.P. 

and granites after water saturation, also indi¬ 
cate that the elastic behaviour of water-satu- 


Table I 

LongiUuihial wave velocities in dry and water ^saturated samples 


San'ii:)le 

No. 

Rock type, geological horizon 
nucl 

numl)er of sample.s 
studied 

Average 

density 

Average 

porosity 

% 

Velocities 
in dry 
specimens 
km./sec. 

Velocities in water 
saturated 
specimens 
km./sec. 

1 

Tiriipiiti sand.stones (A.P.) (G) 

2*74 

40*39 

2*35 

2*10 

2 

Kaiahmundry .sanclstene.s (A.P.) (9) 

2-51 

26*44 

4*43 

4*24 

3 

T-ower (londvv^lna sandstones (M.P.) (C) 

2*40 

36*44 

3*11 

2*87 

4 

Cuddapah sandstones (A.l\) (G) 

2-80 

8*15 

5*37 

5*40 

5 

Kvmore limestones (Vindhvan) (M.P.) (8) .. 

2*72 

3*116 

6*53 

6*44 

6 

Amarkantak basalt (M.P.) (C) 

2-78 

27*40 

4*36 

4*08 

7 

Serpi ntinities ( Hhimatnagar-Orissa) (6) 

2*76 

8*54 

4*99 

4*S5 

8 

Marble-lihedaghat (lubbalpore, M.P.) (4) .. 

2*81 

Negligible, 
less than 

o*a% 

6*23 

6*93 

9 

drey granite (Hyderabad, A. P.) (4) 

2*62 

,, 

5*62 

6*96 

10 

Dunites (Sukrangi, Orissa) (2) 

3*24 


7*22 

7*29 


Table I represenls the results obtained dur¬ 
ing the studies' with difTeront rocks. Figure 1 
exhibits the ;raci that rucks with higher poro¬ 
sities, show an appreciable decrease in velocities 
after water saturation. Compact cTystallinc rocks 
like granites, marbles, are found to show a 
totally difterenl boihaviour a.s compared to the 
porou.s rocks and indicate increase in longitu¬ 
dinal wave velocities oC the order of 11% when 
they are saturated with water. These rocks 
generally show porosities lower than 1% and 
in such rocks, the porosity is known to be 
mostiy crack porosity and not an intergranular 
porosity as in sedimentary rocks. 

Hecent observations made by Dortmen and 
Magid,- who also observed increase in longitu¬ 
dinal wave velocities in pyroxenites, dunites: 


rated cryst,alline rocks with negligible porosity 
is different from that of porous rocks at nor¬ 
mal temperatures and pressures. 

The author is grateful to Dr. S. Balakrishna, 
Assistant Director, for some useful suggestions, 
and to Dr. Hari Narain, Director, for permis¬ 
sion to publish this note. 

Rock Mechanics Division, B. S. Gogte. 

National Geophysical Res. Inst., 

Hyderabad-7, July 24, 1970. 
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179, 1. 
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PLAGIQCLASE TECOBLASTS IN 
DOLERITE DYKES OF PACHMARHI 
AREA, MADHYA PRADESH 

Plagioclase phenocrysts, representing the early 
phase of crystallisation of a slowly cooling 
magma, are of common occurrence in basaltic 
rocks. On the other hand, tecoblasts (late phase 
crystals developed at the expense of the ground- 
mass) i are comparatively rare and have not 
been reported from the Deccan basalts or asso¬ 
ciated dolerites. The occurrence of plagioclase 
tecoblasts was first? observed by the writers in 
a dolerite dyke intrusive into Gondwana sand¬ 
stones at Mount Dhupgarh, six miles to the 
west of Pachmarhi (Lat. 22°29'N; Long. 
78 ° 26' E) in Hoshangabad District, Madihya 
Pradesh. Subsequently, they were noted in 
samples from Mutkuli, 17 miles from Pachmarhi 
on the Pipariya' Road. In both the areas basalts 
occur within two miles of the dykes.- 

The plagioclase tecoblasts are relatively un¬ 
common and are of irregular to subhedrai 
form. They contain inclusions of pyroxenes and 
iron oxides (Fig. 1). In a few instances, a 
basaltic mesostasis is also present. Ideally, 



Figs. 1-2. Fig. l. Plagioclase tecoblast of irregular 
in shape, dolerite containing inclusions of pyroxenes and 
iron oxides. Fig. 2. Magnified view of part of the same 
tecoblast showing relationship between host plagioclase 
and pyroxene inclusions 
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subhedrai pyroxene inclusions show linear 
arrangement within the plagioclase crystal giv¬ 
ing rise to an apparent intergrowth of the two 
minerals (Fig. 2). However, the continuity, in 
adjacent pyroxenes, of features like cleavage 
and Ijhe presence of other groundmass consti¬ 
tuents are clear indications of a relict origin. 
Moreover, in most tecoblasts the pyroxene in¬ 
clusions are irregular to even shred-like in 
form. The early phase of tecoblast develop¬ 
ment is manifested by the growth of i:)lagio- 
clase laths across pyroxene crystals or by in¬ 
clusion trails within plagioclase leading to 
pyroxene crystals at the margin. Rarely the 
almost completely assimilated groundma.ss is 
represented by ‘pigment rests’. Thus, all st-ages 
of tecoblast, growth are documented and this 
leads to the conclusion that the larger plagicj- 
clase crystals, have developed during a later 
phase as a result of the corrosion and assimi¬ 
lation of the groundmass. The irregular shape 
of plagioclase crystals points towards growth, 
under restricted conditions. 

Preliminary study indicates that there is no 
definite relationship between, the anorthite con¬ 
tent of tecoblast and groundmass pJagioclascs 
probably because of the varying nature and 
amount of the material assimilated. However, 
the tecoblasts plot in anomalous positions with 
reference to the plutonic and volcanic curves 
of Slemmons’^ who regards this as being due 
to unusual crystallisation history or cliemical 
composition. 

Dept, of Geology, K. B. Powah. 

University of Poona, G. G. DMsnaANni*:. 

Fergusson College Campus, 

Poona, Judy 22, 1970. 
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A NOTE ON THE RED CELL ACID 
PHOSPHATASE VARIANTS ON 
CHRISTIAN GIRLS FROM KERALA 

HopkinsO'Ni C't clI. (1963) had caiTier described 
a new human polymorphism involving dijfl‘er- 
ences in the acid phosphatase which occurs in 
red cells. There is, however, one feature of the 
red cell acid phosphatase .system which is 
of some general interest and is pt‘r- 
haps worthy of brief comment. In tJiis 
system one may distinguish electrophoretically 
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six distinct phenotypes (A, B, BA, C, CA and 
CB) which have been shown to be determined 
by three common alleles. Each phenotype 
shows more than one electrophoretically dis¬ 
tinct isoenzyme component, and the phenotypes 
differ from one another in the relative mobili¬ 
ties and the relative intensities of these com¬ 
ponents. It would, therefore, be interesting to 
hnd the answer pertaining to the above : whe¬ 
ther the enzyme polymorphisms that do occur 
are usually a matter of quantitative differences 
in rates of synthesis or whether qualitative 
cliffei'enCCS in enzyme structure are a common 
feature. 

So far some twelve arbitrarily chosen en¬ 
zymes have been examined in various degrees 
of detail and the red cell acid phosphatase 
seems to haive been found to exhibit striking 
polymorphism as will be evident from the 
studies, by Hopkinson et al. (1964); Giblett 
et aZ. (1965) and Fuhrmann e.t al. (1966) on 
English, African and German populations res¬ 
pectively. 

To examine the relative frequency and the 
nature of polymorphic variants on Indian 
population groups, the data for which is yet 
to be collected and described electrophoretically, 
a study on the RBC acid phosphatase on 50 
Christian girls from Kerala, then residing in 
Tubingen, Heidelberg and Mllnchen in West 
Germany, was conducted in the laboratory of 
Institute for Anthropology and Human Gene¬ 
tics, Heidelberg, during April-August 1967. Of 
the total subjects examiried, 23 girls came from 
Aleppy District while the rest were from Kot- 
tayam District of the State. They were all 
unrelated and went as trainees in nursing 
profession. 

The electrophoretic method was followed after 
Hopkinson et al (1963) with a. slight modifi¬ 
cation. The red cell hemolysates were subjected 
to electrophoresis in starch g'el at pH 6-0 under 
high voltage and after electrophoresis the gel 
was stained specifically for the enzyme in 
study. Red cells were washed throe times in. 
U-9% NaCl, centrifuging for live minutes at 
300 r.p.m. Hemoly.sates were prepared by the 
addition ol‘ two volumes of distilled water to 
one volume of washed packed red cells. The 
hydrolysed starch wa.s available from Can- 
naught Laboratory (U.S.A.). The gel was made 
jUsing succinic ncid/tids buffer (0-0025m. in 
kiccinic acid with 0-0046 m. in tris at pH 6-0). 
A citric acid/NaOH buffer (0-41 m. in citric 
acid at pH 6*0) was used a.s a bridge solution. 
The dimension of tne gel was 19 cm. x 8 cm. X 
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0-7 cm. (thick) and Whatman No. 17 filter- 
paper was used. It has also been possible to 
show that the red cells, of the phenotypes dif¬ 
fer in levels of total acid phosphatase activity. 

In our study, the individuals of the homo¬ 
zygous type B shows about 60% greater activity 
than individuals of homozygous type A. The 
heterozygous type BA is intermediate in this 
respect. The presence of a rare heterozygous 
variant CB even in this small sample is 
exciting. 

Table I 


Frequencies of RBC acid phosphatase phe?io- 
iypes on fifty Christian girls from Kerala 


RBC acid phosphatase 
phenotypes 

No. of 
individuals 

Incidence 

A 

1 

0-02 

B 

30 

0-60 

BA 

18 

0-36 

CB 

1 

0-02 


On the basis of the studies on English popu¬ 
lation Hopkinson et al. (1964) observed that 
the types BA and B comprise more than 80% 
while the other types were relatively rare. The 
Tristan Islanders also present high B while no 
CA and CB were found. The high incidence 
of CA and CB and homozygous C was appa¬ 
rent from the study of Giblett and Scott (1966). 
The Germans from Heidelberg also show high 
B as compared to other types. The high fre¬ 
quency of types B and BA and the presence of 
a rare variant CB characterises the population 
studied, which poses a variety of problems both 
in biochemistry and genetics. The electro¬ 
phoretic techniques facilitate mass screening 
for enzyme variants and the study of enzyme 
variants is a great promise for the study of 
population genetics in India 

Reader in Physical M. R. Chakravartti. 

Anthropology, 

Andhra University, 

Jnly 10, 1970. 


1. Fuhrmann, W. and Lichta, H. H., ‘‘Human red cell 

acid phosphatase polymorphism—A study on gene 
frequency and Forensic use of system in cases of 
disputed paternity,” Hiimanjitnetih^ 1966,3, 121. 

2. Giblett, E. R. and Scott, N. M., “Red cell acid 

phosphatase: racial distribution and report of a new 
phenotype,” Am. /. Hum. Genet., 1965, 17 , 425. 

3. Hopkinson, D. A., Spencer, N. and Harris, H., 

“Red cell acid phosphatase variants : a new human 
polymorphism,’* Nature 1963, 199 , 969. 

4 —^ — and —, “Genetical studies on human red cell 

acid phosphatase,” Am. /. Hum. Genet., 1964, 
16 , 141. 



518 

STUDIES ON THE DEVELOPMENT 
OF LOW NEUROTOXIN (B-N-OXALYL 
AMINO ALANINE) LINES IN 
LATHYRUS SATIVUS (KHESARI) 

Recently^’- B-N-oxalyl amino alanine (BOAA) 
has been found to be present in L. satims- 
seeds. According to Bell/^ BOAA is: most pro¬ 
bably the principle responsible for nenrolathy- 
rism in man. This gives a new approach for 
the eradication of lathyrism (see also Mohan 
ct viz., the development of varieties of 

lathyrus which are inherently low or com¬ 
pletely free of their BOAA content, through 
plant breeding methods of selection, hybridiza¬ 
tion and mutation. 

In the present investigations, a large collec¬ 
tion of L. sativus germplasm maintained in the 
Institute, was screened for its BOAA content 
by a paper chromatographic method standard¬ 
ised in this laboratory. As a result of screening 
over 1,500 samples, a few cultures having a 
low neurotoxin content (BOAA) which varied 
from 0T5 t;o 0*3% were isolated. From these 
cultures further single plant selections were 
followed in the succeeding generation to find 
out the range of variability of the BOAA con¬ 
tent in these samples and to further select 
strains which may show still lower neurotoxin 
levels or be completely free from it. In Table I 

Table I 

The BOAA content and yield data of sojne 
promismg low nerurotoxin lines in L. sativus 


Name of the 
selection/ 
variety 

Yield 

Kg/ 

hectare 

N eiirot-oxin 
content 
(HOAA )% 

L.S. 10 

.. 698-5 

0-10 

LS. 17 

.. 542-S 

0-18 

L.S. 248 

. 618-5 

0-17 

L.S. 288 

.. r).'i7-2 

0-23 

L.S. 390 

.. 521-5 

0-28 

L.S. 105 

.. 4 . 6-3 

0*27 

Control checks: 



T 2 --I 2 (Gujarat) 

.. 418-6 

1-28 

LC-76 (Bihar) 

.. 588-3 

1*65 

Rewa-2 fM.P.) 

.. 598-2 

1-85 


are presented the neurotoxin levels and yield 
data of some lathyrus lines which appear quite 
promising. 

From these data it is apparent that the 
neurotoxin (BOAA) content of the selections 
is much lower than some of the commercially 
grown strains, consumption of which leads to 
the development of lathyritic symptoms' in 
population groups. Further, it is interesting to 
note that the yield potential of some of the 
low neurotoxin strains is quite comparable to 
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and, in cases, even greater than the commer¬ 
cial types. 

The results reported here appear to be highly 
encouraging towards the development of low 
neurotoxin strains for overcoming the problem 
of lathyrism. 

Our thanks are due to Dr. M. S. Swami- 
na1|han, Director of the Institute, and Dr. H. K. 
Jain, Head, Division of Genetics, for their in¬ 
terest and encouragement. 

Division of Genetics, L. M. Jeswanl 

Ind. Agric. Res. Inst., B. M. Lal. 

New Delhi-12, Si-nv Prakasii. 

August 5, 1970. 
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IMMUNOLOGICAL STUDIES ON 
EMBRYONIC CHICK CARTILAGE 

The present work was undertaken to study llu' 
iramuno-logical dilferentiation of embryonic 
chick cartilage by means of (luoroehronuv* 
labelled antibody. For the above study it was 
considered more desirable to use an antibody 
produced against embryonic rather than adu.ll 
cartilage. Several workersreported a failuri' 
1.0 produce an antibody against aeid niucopol.y- 
saccharides of cartilage. Antibodies against the 
light fraction of protcin-polysaccharides ex¬ 
tracted from cartilages of young (pix'-aduli) 
mammals have, however, been produced.^ Of 
these, only Plirschraan and. Dziewialkowski*’ 
coupled the antibody to Quorescein isothio- 
cyanate to use it in histological preparations to 
detect the relative amounts of protein-jjoly- 
sacduirides in various areas of calci:rying car¬ 
tilage. 

The antigen was pi'epared from limb carti¬ 
lages of 12-day-old chick embryos. The carti¬ 
lage was clerned of all surrounding tissues and 
central os.’-ffying area of diaphysis, whih^ kept 
immersed in physiological saline. The cleant^d 
cartilage was ground in a mortaj* and homo¬ 
genised in a glass homogen iser, in, saline 
medium. The resultant liquid was centrifugc'd 
-and only the supernatant, containing saline- 
soluble components of the cartilage, was used 
in the experiments. It was concentrated by 
filtration through G 25 coarse Sephadex until 
the amount of antigenic solids in the solulirm 
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was in the range of 5 to 15 mg./ml. (estimated 
wilh the help' of a refractometer). 

The first two injections of tjhe antigen in 
rabbits were subcutaneous and consisted of a 
mixture of the antigen and Freund’s adjuvant 
(a ratio of 1:3). Subsequent injections were 
given in the marginal ear vein and were with- 
out; the adjuvant. A total of approximately 
138 mg. of the antigen was injected in a period 
of three months. Precipitin ring tests, accord¬ 
ing to the methods of Kabat and Mayer,^ were 
performed thrice ; twice during the period of 
the experiment and once at the end. The last 
precipitin tests; gave positive results only up 
to an antigenic concentration of 0*15 mg./ml. 
This suggests that the saline-soluble compo¬ 
nents of the embryonic chick cartilage are very 
weakly antigenic. 

For fluorescent antibody work, the technique 
used wasi largely that recommended by Nairn.^ 
Lissaniine Rhodamine B (RB 200, from C. T. 
Gurr) was converted to its sulphonyl chloride. 
Conjugation of the fluorochrome with the anti¬ 
body was carried out after separating the 
globulin from, the whole scrum by means of pre- 
cipitation with ammonium sulphate (50% satu¬ 
ration). The globulin solution was mixed with 
twice the volume of carbonate-bicarbonate buf¬ 
fer (pH 9‘0; M 0*5) and stirred thoroughly 
at 0-4*^ C., while the solution of fluorochrome 
(O-lml. of fluorochrome: 1-0 ml. of globulin) 
was slowly added over a period of 15 minutes; 
stirring continued for another half hour. The 
fluorochrome-antibody complex was separated 
from any uncoupled fluorochrome by passing it] 
through a Sephadex G 25 column, and was’ 
brought to its original volume by dialysing 
against polyhydroxyl alcohol. 

Ten-day-old chick embryos were used to test 
the nuoi'ochrome-labelled antibody. The em¬ 
bryos were snap frozen by dropping in liquid 
nitrogen for live minutes and after freeze sub¬ 
stitution by the usual procedure were embed¬ 
ded in 54" C. paraffin wax. The hydrated 
sections of the embryos containing fully formed 
cartilage were allowed to react with the fluoro- 
chrome-labelled antibody for 105 minutes at 
room temperature, in humid atmosphere. The 
sections were washed in several changes of 
saline, mounted in buffered glycerol and viewed 
under Reichert Zetopan microscope with an 
Osram HBO 200 mercury lamp to provide UV 
Illumination. Control sections were allowed to 
react with fluorochrome-labelled normal 
serum. 

' The results’ indicate a fluorescence only in 
the peripheral region of the cartilage^ but nO' 


fluorescence in the cartilage matrix in the cen¬ 
tre. This suggests that there is • a higher con¬ 
centration of cartilage specific macromolecules 
in the perichondrial region of the cartilage. 
From this it may also be inferred that immu¬ 
nological differentiation follows rather than 
precedes the histological differentiation in the 
case of embryonic chick cartilage. 

The authors thank Professor C. H. Wad- 
dington, f.r,s., for encouragement and pro¬ 
viding facilities in his laboratory and to Mrs. R. 
Clayton for introducihg one of us (S. C. G.) 
to immunological techniques. 

Institute of Animal Sxjresh C. Goel.'‘= 

Genetics, A. Jurand. 

West Mains Road, 

Edinburgh EH 9 3 JN, July 23, 1970. 
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A NEW SPECIES OF THE GENUS 
IDRIELLA^ 

During the course of studies on mycoflora on 
leaf litter, a fungus producing spores closely 
Similar in ontogeny and morphology to that of 
Idriella lunata Nelson and Wilhelm,^ but dif¬ 
fering from it in having septate conidia and 
conidiophores was obtained. A description of 
the fungus is given below. 

The fungus occurs as a saprophyte on both 
surfaces of leaves and the characteristic spore 
clusters give the colonies a shining appearance 
under the stereoscopic microscope. The myce¬ 
lium is superficial, hyaline to subhyaline, and 
composed of septate, branched hyphae 2-3/^ 
wide. The conidiophores arise laterally from 
the cells of the vegetative hyphae and are erect. 
The young conidiophores are subhyaline with 
one or two septa, wider at the base, tapering 
gradually above and bearing a cluster of coni¬ 
dia towards the apex (Fig. 1). The mature 
comdiophores are dark-brown at the basal por¬ 
tion, 2-5-septate, the wall at the apex being 
subhyaiine and thin. The conidiophores show 
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considerable variation in length (21-144 m). 
The conidia are produced in heads (Fig. 2 A). 
They are hyaline, two-celled and lunate with 



FIG. 1. Photograph showing the conidiophores bearing 
mature and developing young conidia on the leaf surface 
(X 110), 



FIG. 2. A, Terminal portion of a mature conidiophore 
showing head of conidia ; B, Conidia ; C, Conidiophore 
showing conidial scars; D, Forked conidiophore j E, F, 
G, Conidial development. 
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acuminate tips (Fig. 2, B). They remain in 
place until a head composed of 6-8 conidia has 
been formed. The conidia measured 13-23 v 
2-3 After the conidia are shed, the conidio¬ 
phore tip bears distinct conidial scars and 
appears somewhat geniculate (Fig. 2, C). Fork¬ 
ing of the conidiophore was noticed in one or 
two cases (Fig. 2, D). 

The conidia appear to be blastosporcs and 
begin development as small swellings at the 
tip of the conidiophore (Fig. 2, E) and develop 
one at a time (Fig. 2, F). As new conidia form 
cn the elongating conidiophores, the mature 
conidia come to occupy a lateral position 
(Fig. 2, G). 

The fungus is best classified in the genus- 
Idnella. However, the present fungus differs from 
Iclrie.lla lunata Nelson and Wilhelm, the type 
and the only species so far known, in having 
r*eptate conidiophores and 1-septate conidia (in 
1. lunata both the conidiophores: and conidia 
are non-sept ate). The fungus is therefore 
classified as a new species of Idriella, 

The genus has not so far been recorded from 
India. 

Idriella vandahirensis sp. nov. 

Mycelium superficial, hyaline to subhyaline, 
septate, branched, 2-3/4 wide. Conidiophores 
simple, erect, subhyaline to brown, 1-5-sep¬ 
tate, variable in length, 21-144/4^ Conidia pro¬ 
duced on sympodul^e, blastosporcs, hyaline, 
smooth, lunate, two-celled, 13-23 X 2-3 

Type .—Collected on dead leaves of Cappans 
in litter, Vandalur near Madras. Coll. B. P. B. 
Vittal, 18th March 1970. Deposited in the 
Herb. MUBL No. 2151. 

Idriella vandalurensis sp. nov. 

Mycelium superficialia, hyalinum vel sub- 
hyalinum, septatum, ramosum, 2-3 m latitudi- 
nis. Conidiophori simplices, erccti, stibhyalini 
vel rubri, 1-5-septatis, longitudinis variabilis 
21-144 ;4. Conidia producta in. sympodulis, 
blastosporae, hyalinae, lunatae, leves, bicellu- 
lares, 13-23 X 2-3 /4. 

Typas-. —Collectus, in foliis mortuis Cappark 
in recremento Vandalur prope Madras, a 
B. P. B. Vittal, March 18, 1970, et, depositus, 
in Herbario MUBL No. 2151. 

I am very grateful to Prof C. V. Subra- 
manian for guidance, and to Bev. Fr, T. N. 
Siquiera for correcting the Latin diagnosis. 
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ENVIRONMENTAL MODIFICATION OF 
SEX EXPRESSION IN SUGARCANE* 

Occurrence of genetically mediated pistillody 
has been reported in sugarcane by several 
workers.This note reports an instance of 
environment-induced pistillody in a partiheno- 
genetic derivative (P'1036/1) of the hybrid 
cane variety, Co. 602. The parent, a notable 
breeding stock, flowers freely during mid- 
Oci^ober. The spikelets are normal except for 
non-dehiscent anthers. Flowering in F1036/1 
commences from early September and extends 
into late October. The condition of the floral 
parts was however found to vary with season 
and hence periodical observations were made 
on sex expression in the genotype. 


of pistillody from mid-September onwards, the 
last occasion yielding only 6-73% of abnormal 
spikelets. 

Sex expression in plants has been studied 
largely from the genetic point of view.^ The 
phenomenon is however known to be modified 
by environmental and chemical means.*'’’^' Day 
length has been shown to be a major factor 
controlling flowering in sugarcane, long days 
delaying and short days hastening flowering." 
Apart from itsi inhibitory effect on transmis¬ 
sion, long-day regimen was found to induce 
pistillody and in a few extreme cases leaf¬ 
like structures in an early flowering hybrid 
sugarcane clone, K. 366.8 

The parallel between recovery towards nor¬ 
mal sex condition and fall in day length ob¬ 
served in the present case is suggestive. It 
appears probable that sex expression in the 
genotype, P'1036/1 is, at least in part, con- 
rolled by photoperiod. 

Sugarcane Breeding Inst., R. Narasimhan. 
Coimbatore-7, Jnne 29, 1970. B. V. Natarajan. 


Table I 


Condition of the spikelet, percentage abnormalities, at different periods of 
flowering season in P'1036/1 and mean day length 


SI. 

Ko. 


Sampling occasion 


Morphological condition 
of 

the spikelets 


1 September 2nd week 

2 September 3rd week 

3 September 4th week 


4: October 1st week 

5 October 2nd week 

6 October 3rd week 


Anthers fully modified into pistils 

(i) Anthers fully modified into' 

pistils 

(ii) Anthers partially modified 

into pistil-Uke structures, 
Anthers partially modified into 
pistiMike structures 


Per cent 
abnormal 
spikelets 

Mean day length 

Hours 

Minutes 

91-62±8-36 

12 

17 

83-67±6-l2 

12 

13 

68-69 ±4-37 

12 

01 

47-23±6*32 

11 

54 

19-61±4-16 

11 

48 

6*73±3-64 

11 

43 


Weekly observations were made covering the 
entire span of tasseling. For each observation, 
five fully emerged inflorescences were included. 
Hundred spikelets drawn at random from the 
portion of each of the five inflorescences 
were scored for atoormalities. Observations on 
sex expression and percentage occurrence of 
abnormalities on spikelet basis together with 
their standard errors are presented in Table I. 

The occasions significantly differed from one 
another except for periods 1 and 2. The data 
indicate a progressive decline in the frequency 


• Published with the kind permission of the Director, 
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GENUS TRIBONEMA IN INDIA 

The Xanthophyceae are a scarce group in India 
and so far only seven genera comprising 28 
species (including Vaucheria spp.) are known, 
to occur in this country.i"'^ The genus Tribo- 
neraa is reported in literature as two forms of 
a single species which were described as Tri- 
bonema bomhycinum (AG) Derbes et Solier t 
minor (Wille) West and T. hombycinum f. 
tenuis Hazen.i These two forms, along with, 
the parent species T. hombycinum, are now 
considered to belong to T. vulgare Pascher with 
which species they have been merged.^ it 
would thus appear that the forms recorded 
from India are no longer recognized and the 
only species deemed to occur within the country 
is T. vulgare Pascher.- 

In the course of excursions! in the Himalayan 
and aubrHimalayan regions, one of the authors 
(RKM) collected several samples of Tribonema 
from Kulu Valley (October 1967) and Kashmir 
Valley (October 1968). The Kashmir material 
was subsequently identified as T. vulgare Pa.s- 
cher,2 a plant already known to occur in India 
but very inadequately described. The Kulu 
plant was found to be T. ulotrichoides Pascher- 
—an alga hitherto unknown from India. It is 
intended to record and describe both the Indian 
plants briefly here. 

Tribonema vulgare Pascher (Figs. 1 & 2) 

Filaments bright yellowish-green in colour. 
Cells about 2-3 times as long as broad. C'hroma- 
tophores irregular, discoid, very often as half 
girdles, one or two chromatophores in young 
cells which later on divide and become nume¬ 
rous discoid pieces in each mature cell (Figs. 1 
and 2). Swarmers and akinetes were not pre¬ 
sent. Cell-walls composed of H-pieces with 
ends of filaments mostly open. 

Cells 14-26 fi long, 8-9 broad with 1-10 
chromatophores without pyrenoids and with a 
single nucleus. 

Habitat .—In a small rivulet at Pahalgam, 
Kashmir Valley.' Altitude about 8,000ft. (Coll. 
No. K-15). 

Tribonema ulotrichoides Pascher (Figs. 3 & 4) 
forma 

Filaments yellowish-green in colour. Cells 
2-3 times. as long as broad. Chromatophores. 
initially single, of ulotrichalean type, in parie¬ 
tal girdles when young, fragmenting later into 
two or more (upto four), without pyrenoids. 
Nucleus single in each, cell. CelUwalls com¬ 
posed of H-pieces (Figs. 3 and 4). Swarmers 
and akinetes not seen, 
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Cells 16-5-40-5^ long, 8-12 (-16)ju broad. 
Habitat .—Attached to pebbles in slow streams 
at Rahla, Kulu Valley. Altitude about 8,000 ft. 
(Coll. Nos. 212, 213 and 222} 



Figs. 1-4. Figs, 1-2. Tribonema vul}*are Pascher show* 
ing vegetative filaments and cell morphology. Fig. 1. Young 
cell showing one or two chromatophores. Fig. 2. Mature 
cells containing numerous discoid chromatophores and a 
single nucleus each. Figs. 3-4. Tribonema ulotrichoides 
Pascher. Cells containing one, two or four chromato* 
phores within them. The ends of the filaments are ‘openj 
showing the Ti’-pieces in the cell-wall (All, X 780). 

This form closely res)embles T, ulotrichoides^ 
Pascher in morphology but slightly differs in 
length and breadth. The cells of the Tndia\:i 
plant are somewhat broader and longer than 
those of the type species. 

This species is being recorded for the fir.st 
time from India. 


Dept, of Botany, Braj Nandan Prasad, 

Lucknow University, R. k. MExmoTRA. 

Lucknow, Amgust 4, 1970. 
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REVIEWS AND NOTICES OF BOOKS 


A Profile of Mathematical Logic. By Howard 
DeLong. (Addison-Wesley Publishing Com¬ 
pany, Inc., West End House, 11 Hills Place, 
London, W. 1, England), 1970. Pp. xiv4-304. 
Price 103 sh. 

The general aim. of this book is to deS(Cribe 
mathematical logic; its historical background, 
its nature, and its philosophical implications. 
It is meant to appeal to anyone—students, 
mathematicians, linguists, computer specialists, 
philosophers, etc.—who would like a relatively 
brief and readable introduction. The book pre- 
s#upposes no knowledge of logic and only high, 
school mathematics. The emphasis throughout 
is on understanding, not technique. The focus 
is on topics not presently suitable for mecha¬ 
nical techniques of learning ; among these 
topics are the historical reasons why Aristote¬ 
lian logic came into being, how it came about 
that after more than 2,000 years traditional 
logic gave way to mathematical logic, the 
nature of the formal axiomatic method and the 
reasons for its use, the main results of meta¬ 
theory, and the philosophic import of those 
results. The treatment of the Godel meta¬ 
theorems is especially detailed and clear. The 
book also features an extensive annotated 
bibliography which may be used to introduce 
a student to the literature on the subject. 

C. V. R. 


Fundamentals of Geometry. By Bruce E. 
Meserve and Joseph A. Izzo. (Addison-Wes- 
ley Publishing Company, Inc,, West End 
House, 11 Hills Place, Lendon, W. 1, Eng¬ 
land), 1969. Pp. vii-1- 246. Price 93 sh. 

This book is aimed at prospective teachers in 
training for secondary schools and colleges;, and 
all those wishing a broad understanding of 
mathematics. Emphasizing basic concepts, the 
text covers the development of Euclidean geo¬ 
metry from projective and affine geometries, 
with a substantial introduction of the elements 
of Euclidean geometry, the non-Euclidean geo¬ 
metries, finite geometries;, and topology. The 
primary purpose of the book is to help the 
student discover how Euclidean plane geometry 
iq related to, and often a special case of, many ^ 
other geometries. There is ample material for 


a one or two semester course depending on the 
student. C. V. R, 


Applied Spectroscopy Reviews, Vol. 3. Edited 
by Edward G. Brame, Jr. (Marcel Dekker, 
Inc., 95, Madison Avenue, New York), 1970. 
Pp. xiiH- 345. Price $17.50/£8 7 sh. 0 d. 

This series provides the latest information 
on principles, methods, and applications of 
spectroscopy for the researcher, with, discus¬ 
sions that relate physical concepts to chemical 
applications. Written by noted spectroscopists, 
the articles cover the field of spectroscopy, so 
that chemists, physicists, biochemists, and other 
scientists who use spectroscopy in their re¬ 
search may benefit from the material present¬ 
ed. Gamma:-ray, X-ray, ultraviolet, emission, 
visible, infrared, Raman, microwave, NMR, 
ESR, NQR, mass, atomic absorption, and inter¬ 
nal reflection spectroscopy are among the 
methods which are examined. Recent advances 
in the field are reviewed, assessed, and criti¬ 
cally evaluated, with emphasis, on the applica¬ 
tions of the latest techniques. The underlying 
principles of these techniques and applications 
are also discussed. The book edition, Applied 
Spectroscopy Reviews, is published from the 
journal edition to make available a complete, 
durable, hardbound, and fully indexed publi¬ 
cation. 

The chapters dealt with in this volume under 
review are: Recent Advances in Analytical 
Emission Spectrometry, by Anna M. Yoakum ; 
Applications of Infrared Spectroscopy to Struc¬ 
ture Studies of Nucleic Acids, by Masamichi 
Tsuboi; Infrared Studies of Hydrogen-Deute¬ 
rium Exchange .in Biological Molecule, by Ftank 
S. Parker and K. R. Bhaskar ; Application of 
X-Ray Spectroscopy to Clinical Analyses and 
Biological Research, by Samuel Natelson; 
Electronic Spectra of Radical Ions, by C. N. R. 
Rao, V. Kalyanaraman, and M. V. George; 
Quantitative Analysis by Infrared Spectro¬ 
photometry, by John A. Perry; and The Com¬ 
bination of Gas Chromatography with Mass 
Spectrometry, by C. Merrit, Jr. 

Organic chemists, biochemists!, spectrosco¬ 
pists, and students and teachers in various fields 
will find this book required reading. 

C. V. R. 
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K^eviews and Notices of Books 


Current 

Science 


Theories o£ Chemical Reaction Rates. By 
Keith J. Laidler. (McGraw-Hill Book Com¬ 
pany, 330 West 42nd Street, New York, N.Y. 
10036), 1970. PP'. 234. 

This book, based on a course of lectures given 
by the author at British Universities in 1966- 
67, discusses the various fundamental theories 
advanced to interpret and predict the rates of 
chemical reactions. Eyring’s activated complex 
theory is elaborately dealt with, as also the 
more recent dynamical theories which have 
arisen as a result of new developments of 
techniques that have made possible detailed 
probing into the mechanisms of elementary 
processes in chemical reactions. Emphasis has 
been to indicate the applicability of the theo¬ 
ries to the experimental data. The coverage 
includes unimolecular gas reactions, molecular 
dynamics and latest theories of chemical kine¬ 
tics. The author is professor of chemistry in 
the University of Ottawa, and author of seve¬ 
ral books on theoretical chemical kinetics. 

A. S. G. 

Modern Physical Theory. (Special Relativity 
and Quantum Physics), By T. D. Sanders. 
(Addison-Wesley Publishing Company, Inc., 
West End House, 11 Hills Place, London, 
W, 1, Ehgland), 1970. Pp. 588. 

This is a text-book on theoretical modern 
physics intended for seniors and graduate stu¬ 
dents majoring in physics. The emphasis is on 
mathematical formulation of fundamental ideasi 
embodied in special relativity and quantum 
theory, and the development of theory in parti¬ 
cular problems leading to quantitative equa¬ 
tions that can be checked against experiments. 
A good background knowledge of vector analy¬ 
sis, differential equaftions, complex variables, 
and electromagnetic theory is expected on the 
part of the reader. The treatment includes 
Four-Dimensional Formulation of Electromag¬ 
netic Theory ; Hermitian Operators ; Rotation 
Symmetry and Angular Momentum ; Relativis¬ 
tic Quantum Theory ; Many Particle Systems ; 
Scattering Theory, etc. A. S. G. 

ANNOUNCEMENTS 
Taxonomy o£ Vascular Plants 

Dr. George H. M. Lawrence, Hunt Botanical 
Library, Carnegie-Mellon University, Pitts 
burgh, Pennsylvania, USA, 15213, is preparing 
a complete revision—^to be in 2 volumes—of his 


Taxonomy of VasculctT Plants. Botanists wish¬ 
ing to have their work considered in the new 
edition are requested to send reprints of same 
to him at the above address. 

Especially desired are papers, dealing with : 
taxonomic monographs of genera, any papers 
about their embryology, palynology, cytology, 
morphology, .or phylogenetic and ohemolaxo- 
nomic features. 

Watumull Memorial Awards 

Nominations are invited for the Watumull 
Memorial Awards open to citizens of India. 
Those who have contributed to the progresi'; 
and betterment of the country in the (ields o! 
Science, Humanities and Social Sciences arc 
eligible. 

For nomination forms and other particulars 
write to; Dr. J. V. Bhat, 407, Block 1, Rajaji- 
nagar, Bangalore-10. 

Last date for receipt of the completed nomi¬ 
nation forms is December 31, 1970. 

Books Received 

Thermal Characterization Technique (Vol. 2). 
Techniques and Methods of Polymer Euataa- 
tion Series. By P. E. Slade, Jr. and L. T. Jen¬ 
kins. (Marcel Dekker, Inc., New York 
10016), 1970. Pp. x-f371. Price $18.75. 
Instrumental Analysis Maymal—Modern Experi¬ 
ments for the Laboratory. By G. G. Guil- 
baiilt and L. G. Hargis. (Marcel Dekkex', Inc., 
New York 10016, U.S.A.), 1970. Pp. xiH" 441. 
Price $ 7.75. 

Liquid Phase Sintering. By V. N. Eremenko, 
Yu. V. Naidich arnd I. A. Lavrinenko. (Plenum 
Publishing Corporation, Now York, N.Y. 
10011), 1970. Pp. vmH-75. Price $ 20.00. 
Magneto Neutron Diffraction. By Y. A. Izyii- 
mov and R. P. Ozerov. (Plenum Publishing 
Corporation, New York, N.Y. 10011), 1970. 
Pp. xviii + 598. Price $ 37.50. 

Cryogenic Laboratory Equipme^it. By A. J. 
Croft. (Plenum Publishing Corporation, Ni'w 
York, N.Y. 10011), 1970. Pp. x + 182. Price 
$ 11.50. 

Red Cell Metabolism and Function. Edited by 
G. T. Brewer. (Plenum Publishing Corpora¬ 
tion, New York, N.Y. 10011), 1970. Pp. xviid- 
390. Price $ 17.50. 

Guide to Fluorescence Literature (Vol. 2). By 
R. A. Passwater. (Plenum Publishing Cor¬ 
poration, New York, N.Y. 10011), 1970. 

Pp. 369. Price $ 22.50. 
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970 ot Sir‘'C V. Raman, N.L., President, Current Science 
Association, 




ON THE USE OF THE TERM “ARCHAEAN ” IN PRECAMBRIAN STRATIGRAPHY 

C. S. PICHAMUTHU 

Department of Mines and Geology, Bangalore-1 


'.npHE term Archaean was introduced by J. D. 
■*“ Dana in 1872 to designate all the formations 
older than the Cambrian. In the International 
Geological Congress held in 1885, it was agreed 
to use Archeean, as a group name to include the 
various Precambrian systems. 

The early workers who investigated the geo¬ 
logy of Precambrian shields generally found 
that those regions were underlain by high- 
grade metamorphic rocks, intrusive rocks, and 
areas, of less highly metamorphosed sedimen¬ 
tary and volcanic rocks. The high-grade meta¬ 
morphic rocks were considered to be Archaean 
on the assumption that they were the oldest 
known crystalline rocks of that region. In 
Africa, for example, such Archaean rocks were 
named the Basement Complex (Somalia, Nige¬ 
ria, Rhodesia, Uganda), Basement System 
(Kenya), or Primitive System (Southern 
Africa). 


the gneisses and Dharwars from the much 
younger Cuddapahs and other unfossiliferous 
rocks of the peninsula. This unconformity bet¬ 
ween the Archsean and the Parana groups was 
named the Great Eparchaean Interval (Hol¬ 
land, 1909, p. 55). L. L. Fermor (1909, p, 236) 
was also substantially of the same view as! 
Holland. 

The earliest departure from the above con¬ 
cept was probably due to R. D. Irving (1888, 
p. 450) who in Canada suggested that the name 
Arch^an of Dana, which up to that time had 
included all the Precambrian, be restricted to 
the Laiurentian ‘gneissic basic terrane', and that 
an entirely new name of equal rank with 
Palaeozoic and Archaean be introduced to cover 
the formations between the gneissic series and 
the Cambrian. Following this proposal of 
Irving, the geologists of the United States Geo¬ 
logical Survey chose the name Algonkian’. 


In Scotland, which is a classical area for 
precambrian geology, the Lewisian complex of 
the Northwest Highlands has been referred to 
as the ‘fundamental complex’ or ‘fundamental 
gneiss’ because it was considered to be the 
Archaean basjement on which the generally 
horizontal Torridonian strata lie (Peach et al, 
1907, p. 10). 


Similarly, in India, it was found that more 
than half the area of the peninsula was occu¬ 
pied by old crystalline rocks which must have 
obtained their present characters at great 
depths. These rocks were covered in many 
places by younger sediments and lava flows. It 
is in consequence of its position with regard 
to the ordinary sedimentary rocks; that the old 
crystalline group was earlier referred to as the 
‘Fundamental Complex’. The fundamental com¬ 


plex in India; was found to be similar in essen- 
:ial respects with that of other countries, for 
.nstance, America, where this group, on account 
y£ its great age, i.e., greater than that of any 
mown fo'ssiliferous rocks, was first ^^ained 
Arch^an. Thus T. H. Holland (1906, p. 47) 
grouped under Arch^an both the Dharwars 
and the fundamental crystalline rocks, drawing 
attention to the great ‘break’ which separates 


In India, Holland (1913, p. 371) reviewed 
the group classification and summarised the 
reasons for defining the Archaean as generally 
accepted by the Geological Survey of India. 
Noticing the tendency of some Canadiam and 
American geologistsi even as late as 1922 to 
use the term Archaean for all Precambrian 
rocks, which, was a departure from Dana’s 
final meaning of the term Archaean, Holland 
(1926, p. 38) suggested the adoption in India 
of the special term ‘Vedic’ for the basement 
complex. 


Until some decades ago, the Precambrian of 
^eden (Geijer, 1963, p. 85) was commonly 
vided into two parts, viz., Archaean and post- 
rohaean formations. The Archaean covered 
le granite-interwoven basement’, wMch ^ so 
r wais found to be impossible to divide into 
series of formations separated by unconfor- 
ities. As ‘post-Archaean’ were classified such 
pracrustal series that showed a distinct un- 
•nformity against the underlying Arch^ans. 

In the United States, C. R. Van Hise (1S92, 
13) applied the term Archaean to 
leissic and schistic rocks, among wMch are 
wer found beds of quartzite, limestone, or 
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any other indubitable elastics*. It was used m 
this sense for the first time in India by R. B. 
Foote (1895, p. 26) who limited the use of 
the term Archsean to the gneisses and grani¬ 
toid members of the crystalline complex, thus 
excluding the rocks of the Dharwar system 
which he designated ^Lower Transition’ and 
regarded as distinctly younger than the gneis¬ 
ses and gneissic granites. This was also the 
view of Holland who considered the Archaean 
Group of India to be composed of the oldest 
Gneissose and Schistose rocks, followed by 
some granites^ anorthosites, charnockites, etc., 
and demarcated from the younger Dharwarian 
rocks by an Eruptive Unconformity. E. Vreden- 
burg (1907, p. 4) also restricted the use of the 
term Archsean to gneissic rocks ‘underlying the 
oldest undoubted sediments’ which represent 
‘in part, at least, the original crust of the 
globe’; he excluded the khondalites which are 
metamorphosed sediments! 

Later, Van Hise (1901, pp. 316-317) changed 
his original view and included in the Archaean 
certain sedimentary rocks like the iron forma¬ 
tions. Till this time the Algonkian was under¬ 
stood to comprise all Precambrian sedimentary 
rocks, and the Archaean to include all pre- 
Algonkian formations which were supposed to 
be composted wholly of igneous rocks. 

A Committee of the Royal Society of Canada 
On Stratigraphical Nomenclature recommended 
in 1932 that Precambrian time be divided into* 
two eras, and that the names of the eras be 
Archaean and Proterozoic (Alcock, 1932, 
p. 119). This was accepted by the Precambrian 
geologists of the Geological Survey of Canada 
at a meeting in 1935. 

In India, the term Archaean was applied to 
all rocks which lie stratigraphically below the 
Eparchaean Interval, the beds which normally 
succeed being described by Holland as ‘Purana’ 
which is the nominal equivalent of the Algon¬ 
kian. For example, in Mysore State, which is 
a classic ground for Precambrian geology, B. 
Rama Rao (1940, p. 83) considered that except 
for some mafic dykes, all the other formations: 
like the Dharwars, Peninsular Gneiss, Champion 
Gneiss, charnockites, felsites, and porphyry 
dykes, belonged to the Archsean. This was 
essentially what was proposed earlier by W. F. 
Smeeth (1916, p. 20). 

■ The distinction between Archaean and Purana 
ijrpgifs is in many places so imperceptible that 


in Peninsular India, Fermor (1936, p. 14) took 
, the presence of either granitic or pegmatitic 
’ intrusives as sufficient reason for referring the 
(rocks into whioh they are intruded to the 
Archseans rather than to the Puranas, a pro¬ 
cedure which has been sharply criticised by 
Holmes (1963, p. xix). 

A. Holmes (1948), in an address to the 
International Geological Congress, suggested 
that Precambrian geology must be liberated 
from the ‘tyranny of a telescoped classification 
in whioh the Archaean, be it Laurentian, Lewi- 
sian, Swaziland, or Dharwar, is regarded as a 
single era of world-wide distribution’ because 
five Archaean cycles were already known and 
there was) time enough in the geological past 
for double that number. According to Holmes 
(1963, p. xix), ‘it is more than surprising that 
the tyranny of the Archaean—correlation by a 
word of seemingly magic authority—should 
have survived so long’ especially when it is 
now known that many of the so-called ‘Archaean 
rocks’ are of Palaeozoic age. What were once 
considered to be ‘characteristically Archaean 
erogenic belts’ have continued their activity 
well into the Palaeozoic on the cast and west 
coasts of India, as well as to the Cambrian and 
Ordovician phases of such orogenic activity in 
Keralai and Ceylon. 

Geochronological investigations of t h ei 
ancient unfossiiliferous rocks have yielded sur¬ 
prising results, especially in the realisation of 
the great span of Precambrian time, and in the 
recognition of several orogenic cycles. Based 
on such geochronological data, attempts have 
recently been made to fix the upper age limit 
of the Archaean, but here again there is wide 
divergence in the views of the difCerent work¬ 
ers. A. P. Vinogradov and A. I. Tugnrinov 
(1961, pp. 492-499) put the Archaum-Protcro- 
zoic boundary at 1,900 m.y. ; C. H. Stockwcll 
and H Williams (1964, pp. 1-29) suggested 
2,500 m.y. A. B. Ronov (1964, p. 715) placed 
rocks with ages from 3,500 to 2,600 m.y. in the 
Archaean, and those with ages from 2,600 la 
600 m.y. in the Proterozoic. According to L. I. 
Salop (1968, p. 62) the boundary is at 2,800 m.y. 

Reluctance to give up the term Archaean, 
which has such a great geological age-span, 
has led to its further subdivision. For eastern. 
Fennoscandia, Polkanov and Gerling (1960, 
pp. 183-191) have proposed the foHowin]^ cycles 
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of sedimentation, metamorphism and mag- 
matism : 

Katarchsean (3,590-2,770 m.y.) 

Lower Archaean (2,770-2,150 m.y.) 


Upper Archaean (2,150-1,650 m.y.) .. j 

Salop (1968, pp. 62-65) considers that the 
Archaean complex of the U.S.S.R. is more than 
2,800 m.y. old. According to him, there are no 
indications of breaks and especially unconfor¬ 
mities, and so there is no basis for the attempt 
of some geologists, for distinguishing two groupsi 
separated by diastrophism such as a Kata- 
Archaean group (> 3,500 m.y.) and an Archaean 
one (2,800-3,500 m.y.); als,o, that the rocks 
whose radiometric ages are about 3,500 m.y. 
have not been delimited geologically from the 
Archaeans that were metamorphosed 2,800 m.y. 
ago and form the same complexes with them. 

In Canada, the name ‘Laurentiah was being 
used to include all the pre-Huronian or Ar¬ 
chaean formations (Irving, 1888, p. 450). Laifer 
recognition of the effects of more than on© 
episode in the Laurentian ‘gneissjc basic ter- 
rane' rendered the term Laurentian inappro¬ 
priate for use in correlating rock units and 
geological events (Peach and Horne, 1930, 
p. 23). Difficulties have also arisen in attempt¬ 
ing to divide the Archaean basement complex 
•characteristic of so much of the Canadian 
Shield. It is being realised that in the present 
state of information it will be most satisfactory 
to use local names for sedimentary belts within 
the bajsement succession, and if some correla¬ 
tion. becomes possible, to make such parts sub¬ 
sidiary divisions within the Archaean (Wilson, 
1965, p. 358). 

It is now known that the Lewisian Complex 
of Scotland which was formerly considered to 
be Archaean contains remnants of at least two- 
s^edimentary groups, and shows evidence of poly¬ 
phase deformation and polymetamorphism ^ in 
at least three orogenic episodes—Scourian, 
Inverian, and Laxfordian—dated at about 
2,600 It to 2,460 m.y. ago, 2,200 to 2,000 m.y. ago, 
and 1,600 to 1,300 m.y. ago, respectively 

(Bowes, 1968, p. 577). 

Enough has been said to s.how that the mono¬ 
lithic Arcb^an has now been fragmented so 
much that the term has lost whatever strati¬ 
graphic significance it might once have a 


During the enormous span of geological time 
comprised by the Archsean, there have been 

Katarchasan 1—3,500-3,200 m.y. 

Katarchaean II—3,100-3,060 m.y. 

Lower Archaean I—2,870-2,500 m.y. 

Lower Arch^an 11-2,490-2,100 m.y. 

Belomorides— 2,100-1,950 m.y. 

Svecofennides and 

Karelides—1,870-1,640 m.y. 

.several cycles of orogenic activity. As a strati¬ 
graphic term, therefore, Archaean has practi¬ 
cally no value. Even after the term Protero¬ 
zoic was coined in 1932, there has been no 
consensus of opinion as to where Archaean ends 
and Proterozoic begins. 

In India, as elsewhere, the Eparchaean boun¬ 
dary has been bobbing up and down in the 
stratigraphic scale according to the predilec¬ 
tions of the individual worker. On the assump¬ 
tion that all the gneisses, granulitic gneisses 
such as charnockites, pyroxene granulites, etc., 
and amphibolites:, are older than the Dharwars, 
S, P. Nautiyal (1966, pp. 5-6) considers them 
as Archaean, and the Dharwars as Proterozoic. 
The Dharwars have been divided by him arbi¬ 
trarily into the high grade metamorphic rocks 
such as sillimanite, kyanite-garnet schists and 
gneisses, biotite schists, marbles, and quartzites, 
togeth,er with ‘younger migmatites' which he 
groups under Upper Archaeans; and the horn¬ 
blende and chlorite schists which he considers 
as Lower Proterozoic. There is no geochrono- 
logical or field evidence in support of these 
conjectures (Pichamuthu, 1970, pp. 245-247). In 
a polymetamorphic assemblage like the Pre- 
cambrian, it is not possible to assume meta¬ 
morphic grade as a function of age. In contrast 
to the suppositional classification of the Dhar¬ 
wars by Nautiyal, there is much to he said in 
favour of that proposed by B. P. Radhakrishna 
(1965, p. 105) as it is based on the general 
structure of the Schist Belts, as well as on the 
lithological succession from the oldest Baoa- 
budan series to the youngest Supa-Dandeli 
series. 

Time is a continuum and can, therefore, be 
subdivided in any manner but the main object 
of £|tratigraphy is the subdivision of rock 
sequences in terms of time and not the sub¬ 
division of time itself. The arbitrary fixation, 
of the upper limit of the Archaean at 2,509 or 
2,600 m.y. leads to irreconcilable anomalies in 
the Mysore Precambrians, since such an^ age 
limit cuts across all the three prominent 
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conatituents—^the Diharwar Schists, the Peninsu¬ 
lar Gneisses, and the Charnockites. These rock 
sequences contain within themselves the frozen 
history of many episodes, of metamorphism, in¬ 
trusion, metasomatism, and assimilation which 
occurred during a long span of geological time, 
and hence, are not susceptible of being classi¬ 
fied in terms of rounded units of time. 

Recently, some have avoided the use of the 
term Archaean in Precambrian stratigraphy. 
F. F. Grout and his associates (1951, p. 1021) 
proposed a three-fold time division into Ear¬ 
lier, Medial, and Later eras for the Precambrian 
of northern Minnesota. H. L. James (1955, 
p. 1459) classified the Precambrian rocks of 
northern Michigan into Lower, Middle, and 
Upper parts. In the third report of the Ameri¬ 
can Commission on Stratigraphic Nomenclature 
(Harrison, 1955, p, 1859), it was recommended 
that the major divisions of Precambrian time, 
approximately equal to eras, be known as Early 
Precambrian and Late Precambrian. 

In view of the various uncertainties in the 
Precambrian stratigraphy of India, S. N. Sarkar 
(1968, pp. 23-25) has suggested that the Pre¬ 
cambrian be classified into five groups, thus: 
avoiding the controversy regarding the exact 
position of the Eparchaean Interval which, 
according to Holmes (1955, p, 97) only connotes 
‘a mental telescoping of several such intervals’. 
'The three oldest groupsj in this classification 
are as follows : 

Precambrian I (3,000 to 3,500 m.y.) Older 
Metamorphics ; Basement Complex. 

Precambrian II (2,500 to 3,000 m.y.) Iron Ore, 
Dharwar, B.G. Complex. 

Precambrian III (1,600 to 2,500 m.y.) Sat- 
purai and Aravalli (in part). 

At present, one is not certain how ancient 
or how characteristic the rock sequences of 
th.e Archasan’ are, and hence, there sieems tO' 
be no justification for continuing the use of 
this term in Precambrian stratigraphy. 
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A NOTE ON THE BRYOZOANS OF THE SHELF SEDIMENTS OFF 

VISAKHAPATNAM 

M. SUBBA RAO and T. .KAMESWARA RAO 
Geology Department, Andhra University, Waltair 


E arly work on the sediments of the con¬ 
tinental shelf off Visakhapatnam and the 
east coas-t of India has been reported, from this 
depairtment.’"' Of the important groups of 
micro fauna, such as the Foraminifera, Ostra- 
coda, Polyzoa (Bryozoa), Mollusca, etc., whose 
remains have been found to be well distributed 


Adeonellovsis sp., Cellaria sp., -^Lacrimula sp., 
Lagenipora sp., Rhynchozoon sp., and Scrupo- 
cellaria sp. In addition, one Reteporid has been 
found. ('’'Miss P. L, Cook of the British 
Museum—Natural History, who was shown this 
material opined that Lacrimula species is a new 
one.) 


in these sediments, it is the Foraminifera that 
lias received considerable attention.^-s The 
authors have undertaken studies on the ostra- 
cod and bryozoan assemblages of these shelf 
sediments and it is the purpose of this note to 
^ive a preliminary account of the bryozoan 
iauna of the sediments of the continental shelf 
off Visakhapatnam, on the east coast of India. 

Many sediment samples were obtained during 
the years 1952-57 and in 1964 from the con¬ 
tinental shelf off the east coast of India, north 
of Madras, using the Lafond-Dietz snapper type 
sampler. Of these, twenty-five samples cover¬ 
ing a depth range of 11-5 to 104 fathoms and 
representative of the different types' of sedi¬ 
ments carpeting the shelf right off Visakhapat- 
nam have been selected for the present study. 
The station locaitions whore these samples were 
ubtained arc ^-'hown in the figure. 

Suitable aliquots of the sediment samples, 
wei’e disaggregated overnight with sodium- 
hexameta-phosphate solution and washed through 
a sieve of 0*062 mm, openings until the mate¬ 
rial was cleared of silt and clay. The residue 
on the sieve was dried and sieved through a 
scries of sieves, of 0*5 mm., 0*25 mm., and 
0*125 mm, openings respectively. The sieved 
fractions were examined under ai binocular 
TYiicroscopc for the bryozoan faunal remains 
which were found mostly in the coarser two 
fractions! of the matlerial. 

A total of twenty-three bryozoan species have 
been recognised in the marine sediments off 
Visakhapatnam. Of these, one is a cyclostome 
and the rest are all cheilostomes. The follow¬ 
ing is the list of fauna encountered in the area : 

Actisccose reg^iilciris, Ca.lyptotheca suluensis, 
Celleporaria aperta, Cleidochasma areolatum, 
E^^charina pesensaris, Hippaliosina acutirostris, 
H. spathuUfera, Microporella orientalis, Mucro- 
petraliella thenardii. Nellia tenelU, Schismo- 
para redoutel Setosellina constricta, Smittipora 
abyssicola, Spiroporina longicolliS: Stegano-^ 
porella cl sulcata, Cyclostomata crUiaelongata, 



Fig. 1. Figure showing sample locations off Visakha¬ 
patnam. 


No bryozoan fauna is found at depths less 
than 30' fathoms and also at depths of 70-90 
fathoms. The middle shelf (30-70 fathoms) is 
richer in bryozoan fauna both in abundance 
and variety than the outermost shelf (90 
fathoms and deeper). However, sediments from 
the depth range of 45-50 fathoms yielded the 
highest number of thirteen species. 

Hippaliosina acutirostris is the only deep- 
water species occurring at 104 fathoms depth 
■while Steganoporella cl. sulcata which is re¬ 
presented by only one 
in ita occurrence to a depth around 10 f 


D1 the remaining twenty-one species, five are 
esent throughout the middle _ shelf : 
Actisecose regularis, Celtam sp a - 


and S^rupocellana sp, 
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Five species are found to occur not only in' 
the entire middle shelf but also in the deep¬ 
water sediments beyond the shelf edge : 

Cyclostomata crisiaelonyata^ Hippaliosina, spa- 
thulifera, Lacrimula sp., Nellia tenella and 
Setosellina constricta. 

Three species are restricted to the depths of 
45-50 fathoms : 

Micropetraliella thenardiij Schismopora 
redoutei, and Smittipora ahyssicola. 

Two species are restricted to 35 fathomsi 
depth : 

Celleporaria aperta and Reteporid sp. 

Six species are erratic in their distribution : 

Adeonellopsis sp., Calyptotheca suluensis^ 
Escharina pesensaris, Lagenipora sp., 
Microporella orientalise and Rhynchozoon 
sp. 

Subba Rao^ recognised the following sediment 
types across the shelf off Visakhapatnam as one 
proceeds seaward from the shore: 

Nearsihore sands and clayey sands (0-25 
fathoms), silty clays (25-30 fathoms), 
Sand-silt-clay (30-40 fathoms), Relict 
clayey sands (40-65 fathoms), Oolitic sand^ 
(65-80 fathoms), and clayey (foramini- 
feral) stands on the outermost parts of the 
shelf. 

It is significant to note that the nearshore 
sands and the silty clays do not support bryo- 
zoan fauna. However, the intertidal beach at 
Visakhapatnam is reported to have yielded 60 
species of ectoproct fauna.^ 

Hairmer’s dataio shows that most of the spe¬ 
cies reported, here have a depth distribution of 
0-60 metres! and their occurrence in abundance 
and variety off Visakhapatnam at depths of 
30-70 fathoms looks rather anomalous. The 
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sediments present at this depth range have been, 
shown to be relict, reworked and mixed con¬ 
siderably with modern sedimentary products. 
The association of the bryozoan specimens with 
such relict sediments leads to the suspicion that 
some of them must also be relict and they must 
have been developed there during the Pleisto¬ 
cene low stands of the Bay of Bengal and con¬ 
sequently they are not endemic to the depths, 
where they are found now. The much worn- 
out nature of a good number of specimens lends 
proof to their being reworked and involved 
probably in transportation along with other 
sedimentary materials with whichi they are 
associated. 

The authors are grateful to Miss Patricia L. 
Cook of the British Museum (Natural History) 
who kindly checked with their identification of 
the species. One of them (T. K. R.) is grate¬ 
ful to the CSIR for a Junior Research Fcllow-* 
shlp. 
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EFFECT OF ETHREL, NAA AND NAD ON THE INDUCTION OF FLOWERING 
IN PINEAPPLE iAEIANAS COMOSUS L.)* 

G. S. RANDHAWA, H. C. DASS and E. K. CHACKO 
Institute of Hort^ltural Research (ICAR), 255, Upper Palace Orchards, Bangalorc-C, 


^NE of the major impediments in the suc¬ 
cessful cultivation of pineapple is its erratic 
flowering behaviour. Even after 15-18 months’ 
of growth, under optimum nutritional and cli¬ 
matic conditions, less than 20% of the plants 
normally flower. Since pineapple is mostly 
grown for canning, irregular flowering makes 
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it dififlcult for growers to regulate supply of 
fruits to the canning factories. 

Artificial induction of flowering in pineapplo 
has been tried with various plant growth regu¬ 
lators in the past and some degree of succes.s 
has been achieved.i-2' o-io 

naphthaleneacetic acid (NAA) has shown promise 
for commercial use. Recently, a new chemical, 
hamely, Ethrel (2-chloroethane phosphonlc 
fcjd) has been reported W be effective ii) 
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inducing flowering in pineapple.^ The results of 
our studies on the comparative effectiveness of 
elhrel, naphthaleneacetic acid and naphthalene 
acetamide (NAD) in the induction of flowering 
in Kew variety of pineapple are presented in 
this report. 

Two trials consisting of 10 and 12 months’ 
old pineapple plants, having a minimum num-^ 
ber of 45 leaves, were conducted during March 
and May, 1970, at the Pineapple Farm of the 
Kushalnagar Co-operative Society in Coorg 
District, Mysore. Forty ml. each of the chemi¬ 
cals, namely, ethrel (2,000, 1,000, 500, 250, 125 
and 62-5 ppm) NAA, and NAD (20, 10 and 
5 ppm) were poured into the centre of indivi¬ 
dual plants. For each concentration, a total of 
180 plants were treated giving three replica¬ 
tions of 60 plrsints each. The percentage of natu¬ 
ral flowering under each treatment was record¬ 
ed at the beginning of the experiment 

The percentage of flowering induced by 
various concentrations- of the chemicals as well 
as in control plots after 50 and 90 days of the 
treatment are presented in Table I. 


Table I 

Comparative effect of ethrel, NAA and NAD on 
the induction of flowering in pineapple 


Growth regulator 
concentrations 

E'cperim3nt I E'cp^riment II 

Percentage of fl )wenue: after 

50 clay.s 90 days 

Kthrel 2/''90 ppm 


93-2 

9'-72 



90-0 

97-R7 

fjO-l „ 


87-4 

97-22 

£r,o „ 


91*0 

93-06 

125 ,, 


90-0 

92-30 

02-5 „ 


. , 

87-40 

NAA 2) „ 


63 *88 

6303 

H) „ 


04-11 

75-20 



78-88 

80-00 

NAD 20 „ 


4"-00 

3 >-50 

10 „ 


01-00 

65-56 

5 „ 


27-22 

69-37 

Control 


17-22 

24-24 

Table I shows that 

all 

chemicals 

were effec- 


live in inducing flowering in pineapple as com¬ 
pared to control. Ethrel particularly induced a 
sharp peak of flower initiation at all the con- 
centration.s tried within 50 days of the treat¬ 
ment. Next to ethrel, NAA was effective, but 
the results during the two trials showed a wide: 
variation with regard to the effectiveness of 
different concentrations. March application 
showed higher concentrations of NAA (20 and 
10 ppm) more effective for maximum flower 
induction than lower concentration (5 ppm). 
In May application, however, 5 ppm was found 
more effective than 10 and 20 ppm NAA. Simi¬ 
lar results were also obtained with naphthalene 
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acetamide, but this chemical was found Jess 
effective than ethrel and NAA. However, the 
effect of ethrel was very consistent, forcing 
nearly 90% of the plants to flower within, a 
period of 50 days of application. It was also 
noticed that flower initiation in ethrel-treated 
plants was very uniform as compared 4o * NAA 
and NAD^treated plants where flower initia¬ 
tion continued during a longer period. Since 
•ethrel treatment induces uniform flowering, the 
grower need not go to the same fields several 
times for harvesting. 

It has been reported that unsaturated hydro¬ 
carbons like ethylene and acetylene are capa¬ 
ble of forcing pineapple plants to flower.S'^^ 
Since it is known that ethrel induces the for¬ 
mation of ethylene in the plant system, it isi 
possible that ethylene is the primary factor 
responsible for the flower-inducing properties of 
ethrel in pineapple. The recent findings that 
application of auxins to plants induces the for¬ 
mation of ethylene in the plant system also, 
-strongly suggest that flower initiation in pine¬ 
apple is controlled by ethylene or similar 
hydrocarbons. Substances like ethrel, auxins, 
calcium' carbide or even smoke affect flowering 
through the liberation of ethylene in the plant 
system. 

The present results also clearly show the 
superiority of ethrel over auxins like NAA and 
NAD in forcing pineapple plants which should 
facilitate the farmers to predict the harvesting 
period and evolve a programmed supply sche¬ 
dule of fruits to the cannairies all around the 
year. Further studies are in progress regarding 
the effect of ethrel on fruit yield, size, canning 
quality, slip and sucker production as. well as 
the metabolic changes taking place in the 
treated plants prior to and during flower ini¬ 
tiation. 

The authors feel grateful to Amchem Pro¬ 
ducts, Inc., Ambler, Pennsylvania, U.S.A., for 
'(Supplying free gift of ethrel (AGP 68-250). 
Thanks are also due to the Kushalnagar Fruit 
and Vegetable Processing Co-operative Society 
for permission to conduct these experiments at 
their pineapple farm. 
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LETTERS TO THE EDITOR 


POLYMERIZATION OF AQUEOUS 
ACRYLIC ACID PHOTO-INITIATED BY 

MONO- AND DI-AZIDO COBALT (III) 
AMINES 

Qualitative studies on the photolysis of azido- 
pentamine-cobalt (III) complexes by Linhard 
et aZ.i and Adamson et aU followed by de¬ 
tailed kinetic studies by Natarajan and San- 
tappa 3"5 on the polymerization of aqueous vinyl 
monomers photo-initiated by the complex 
establis-hed that radicals were the initiat¬ 
ing species. In the present study it was found 
that irradiation of azidopentaminecobalt (III) 
complex as well as diazidotetraminecobalt (HI) 
complexes at X ^ 365 Tcm led to the evolution 
of nitrogen in the absence of any monomer, 
while in the presence of acrylic acid, monomer, 
initiation of the polymerization of the latter 
was observed under deaerated conditions. The 
kinetics of: (a) the decomposition of the com¬ 
plexes was foillowed both spectrophotometri- 
cally and by the volume of nitrogen evolved 
(for azidopentamine complex), (b) the rate of 
polymerization of the monomer was followed 
by determining the rate of disappearance of 
the monomer, -d[M]/dt, bromometrically, 

(c) the disappearance of the complex -d[C]/ 
dt, was followed spectrophotometrically using 
a calibrated Beer’s law curve (at X = 300 m/x, 

€ =r 8590 for monoazido and at X340 imi, 
e= 14,400 for the diazido complex), and 

(d) the chainlengths (n) of poly aery lie acid 
samples were determined viscometrically using 
the Mark-Houwink relationship.® 

We have observed that: (i) initiation of 

polymerization under deaerated conditions was 
photochemical in nature and not thermal, 
(ii) steady state was attained in about 15 
minutes with conversion of the mono-^ 

mer, (Hi) decomposition of the complex in the 
absence of the monomer was first order with 
respect to the former, (iv) the values of 
-d[M]/dt were proportional to [M] 7c and 
li in the case of azidopentamine complex 
and to [M]2, Tc^ and I in the case of diazido- 
tetramine complex, (ui) the rate of polymer¬ 
ization was independent of [H+], (vii) “d[C]/ 
dt was proportional to Tc^ and I in both the 
cases, and (viii) n was proportional to [M]J, 
and I~i- for the monoazido initiator and 
proportional to [M] [Cj'i in tfie cas^ Qf 
d^2jido initiator^ 


Our experimental observations of the poly¬ 
merization reactions were explained by the re¬ 
action scheme consisting of: (a) photo-exci¬ 

tation of the complex, (Tc^I), (b) dark back 
reaction leading to the de-excitation of the 
complex (7c^), (c) redox decomposition of the 
excited complexes yielding the azide radical 
(^r)j (d) initiation of polymerization by the 
azide radical (k), (e) propagation of poly¬ 
merization (7c^), (f) termination by mutual 

combination of the radicals (?c^ 3 ) for mono¬ 
azido initiator, (g) termination by the com¬ 
plex molecules (7c^ 1 ) for diazido initiator, and 
(h) radical scavenging by and the consequent 
reduction of the complex (Tco). 

Assuming stationary state concentrations for 
the reactive speciesi, the rate expressions for 
monoazido initiator derived were : 


- d [M]/dt 

__11/2 

{K + 7c^)V2 ksTC] )V“ 

~d [Cj/dt 

^2 [^ 3 I _ kf 






( 1 ) 

( 2 ) 


and 


n = (7c, + (7c, [M] -j- k, [C])!/^ 

7c^.//2 7ciV2 7c,V2-ii72 .... 


(3) 

•Similarly, for the diazido complex : 

~ d [M]/dt 


_ kpkJCrk ^ J [M ] _ 

(kt, [C]) (ka + kr) {(7c,- [MT+'^TfC])} 



(4) 

-d [C]/dt 


(k^+k), 

(5) 

and 


fcn [C] • 

(6) 


Rate expressions derived on the basis of ini¬ 
tiation by the excited complex, terminations by 
the primary radical or by the excited complex 
did not conform to experimental results. 

for the disappearance of azidopenta¬ 
mine complex was found to be at X ~ 

365 mM both in the presence and absence of 
the monomer while the value of k^/'k^i^ ZA 
(mole./l)i sec.-i was obtained from plots of 
-d[M]/dt and -d[C]/dt against the variables, 
for the disappearance of diazidotetramnif 
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complex was found to be 0*27 at X = 365 m/x 
both in the presence and absence of the mono¬ 
mer while the value of was obtain¬ 

ed from plots of -d[M]/dt against the variables. 


D: i E •• ^ V r! 1 F ; 




Fig. 1. Polymerization of Acrylic acid photo-initiated 
by azidopentamine cobalt (III) chloride at A = 366 mfi. 


for diazidotetramine complex is reported 
for the first time and the and k^/k-^ values 

for acrylic acid polymerization are being re¬ 
ported for the first time by any initiator. 

Dept, of Physical • H. Kothandaeaman. 

Chemistry, M. Santappa. 

University of Madras, 

Madras-25, August 13, 1970. 
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SOME NEW PHARMACOLOGICAL 
PROPERTIES OF FLAVONOIDS AND 
BIFLAVONOIDS 

An extract of Ginkgo bilob a L. is marketed in 
Wes^t Germany under the name “Tebonin”.!^ It 
has been claimed that (1) this drug possesses, 
blood-flow increasing and vascular dilating 
properties and is recommended for use in hor¬ 
monal, vascular, blood-flow and nutritional 
disorders, (2) the use of Tebonin over a long 
period leads to the healing of chronic vaso- 
tropic ulcers, (3) cerebral blood-flow defici¬ 
ency due to cerebrosclerotic vascular processes 
also responds favourably, and (4) in cases, of 
high blood pressure “Tebonin” has beneficial 
effects while in normal or low blood pressure, 
no effect is noticed. 

The leaves of Ginkgo hiloha contain biflavo- 
noids of the ginkgetin group and some simpler 
flavonoids. In view of the interesting physio¬ 
logical activities attributed to “Tebonin”, a 
study of certain other pharmacological proper¬ 
ties of some flavonoids and biflavonoids has: 
now been carried out. Tables I, II and III 
summarize the main findings. 

Table I 

Peripheral vasodilation on rat hind limb 
preparations^' 


No. Compound Activity % 


1 

Papaverine hydrochloude (Control) 

100 

2 

Mixture of Ginhgo biflavones 


75 

3 

Cupressuflavone 


50 

4 

Apigenin 


0 

6 

Apigenin-7, 4'-dimetbyl ether 


0 

6 

Acacetin 


0 


Table II 



Antibradykinin activity on 

guinea^pig ileum 


preparations^ - 


No 

FD 

Compound 

60 and range 

Potency 

1 

Mixture of Ginkgo bifia- 

75 



vones 

(50 100) 

3 + 

2 

Cupressuflavone 

3-1- 

3 

Apigenin 

200 

+ 

4 

Apigei:iin-7, 4'* dim ethyl 


2-1- 


ether 



6 

Acacetin 


H- 

6 

Genkwanin 


-f* 

+ =25%, 2+=50% and 3+=75% inhibition. 


The mixture of Gingko biflavones; was ob¬ 
tained by extraction of G. hiloha leaves ob¬ 
tained from Germany and kindly supplied by 
Dr. Dwarakanath. Cupressuftavone was isolated 
from the leaves of Cupressus tomlosa kindly 
supplied Dr, P. Chatterjee. The other 
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Table III 

Aritispasmogenic action against prostaglandin 
PGEj on gminea-^pig Hewn preparations^ 

No. Compound Percentage inhibition 


1 Quercetin .. 100 

2 Nuringenin .. 100 

3 Homo*eriodictyol .. 50 

4 Myricetin .. 100 

5 Morin .. 100 

6 Qaercetin-7-methyl ether .. 100 

7 Cyanidin hydrochloride .. 0 


flavonoids were prepared from natural sources 
or synthetically at different times in the course 
of other work in this laboratory. 

The details of the methods employed for 
pharmacological studies of the flavonoids and 
bifiavonoids and the significance of these find¬ 
ings in the light of relevant literature and 
discussion will be reported elsewhere. 


Dept, of Chemistry, S. Natarajan. 

University of Delhi, V. V, S. Mxjrti. 

Delhi-7 ; and T. R. Seshadri. 

Dept, of Pharmacology, A, S. Ramaswamy. 

All-India Institute of Medical Sciences, 

New Delhi-16, August 17, 1970. 
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COMPLEMENTARY ACTION OF 

POTASSIUM AND BENZYLAMINO- 
PURINE ON GROWTH, 

CHLOROPHYLL, PROTEIN AND RNA 
SYNTHESIS IN CUCUMBER 
COTYLEDONS 

It has been found that KCl stimulates growth 
and chlorophyll synthesis in detached cucum¬ 
ber cotyledons,1 and suggested that K+ accele¬ 
rates synthesis of either proteins, or nucleic 
acids.2 

To prove this assumption, the cotyledons, 
dissected from etiolated 5-day-old Cucumis 
sativus L. var. ‘Delicatess’ seedlings, were in- 
cubated^ with water, KCl and b enzyl amino- 
purine (BAP) for 21 hours in light at 24° and 
then transferred into solutions of leucine-U-i^C 
(IjaCi/ml.) or uracil-2-^'^C (5iu.Ci/ml.) for 3 
hours (light of 1,400lux; 24°). Each incuba- 
tional medium contained penicillin G, 50mg./Z. 
RNA, protein and chlorophyll were extracted 
and estimated according to modified^ methods 
Radioactivity was counted under SSU-4 W scin¬ 
tillation detector with a counting efficiency of 
approximately 20%. 

BAP increased the net growth by about 200%, 
slightly affecting chlorophyll accumulation. KCl 
threefold and twofold stimulated growth and 
chlorophyll synthesis, respectively. Both com¬ 
pounds synergistically accelerated growth 
of the cotyledons (Table I). 

The compounds had little effect on the con¬ 
tent of protein. BAP markedly enhanced the 
level of RNA per cotyledon basis, KCl stimu- 


Table I 


Synthesis of protein and RNA in detached cucumber cotyledons^ pretreated with KCl 
(0*025 M) and BAP (lO'S M) in light 



Oiiginal 

cotyledons 

After 21 ( + 3) hours in: 


L.S.D. 

P^O-01 


Water 
(Control) 

KCl 

BAP 

KCl + BAP 

Fresh weight, mg./cotyledon 

19-7 


.36.3 

32*0 

45.5 

1-0 

Chloroph;ylI. ftg /cotyledon 

c 

18-0 

38-0 

20*0 

40.2 

1-7 

Protein, mg./cotyledon 

1-12 

1-08 

l-OO 

1.05 

l-ns 

0*05 

RNA, /xg./cotyledon 

93-0 338.4 

Feeding with leucine-^^C for 

3 hr. 

206-8 

215-4 

10-2 

SQ% ethanol soluble compounds, counts/ 

1,240 

3.330 

2,060 

1 440 

2,010 

230 

min /cotyledon 

Protein, count.s/min./cotyledon 

. 600 

3,160 

8.200 

3,5.n0 

5..^90 

.320 

Specific activity of protein, counts/min./mg. 

5.35 2 940 

Feedinz with uraci for 3 

8 200 
: hr. 

3,380 

5,430 

310 

Methanol soluble compounds, couiits/min./ 

1,470 

3.180 

4,380 

4,280 

6,600 

340 

cotyledon 

RNA, counts/min./cotvledon 

. 160 

910 

7f3 

2 064 

2,164 

150 

Specific activity.of RNA, counts/min./^xg. . 

. • 1-60 

6*67 , 

6*02 

9-98 

10-00 

1-6 


Original cotyledon^ were inci^bated wth radioactive precureors immediately after dissecting. 
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lated leucine-i^C incorporation into proteins 
by 250%, and slightly reduced synthesis of 
RNA. BAP, on the contrary, little affected pro¬ 
tein synthesis and doubled the rate of uracil- 
incorporation into RNA per cotyledon basis. 
In the cotyledons pretreated with KCl + BAP 
the synthesis of protein was less intense than 
in the KCl alone treated sample, but markedly 
higher than in the water-treated control; syn¬ 
thesis of RNA was as intense as in the BAP 
alone treated series. 

KCl accelerated uptake, of labelled leucine 
and uracil from the media; BAP stimulated 
uptake of uracil only (Table I). 

It seems that K+ stimulates growth and 
chlorophyll accumulation owing to a selective 
acceleration of protein synthesis. BAP pri¬ 
marily induces RNA synthesis. In conseciuence, 
the highest growth rate is manifested by KCl -j- 
BAP-treated cotyledons because in this case 
the accelerated, synthesis of proteins is pre¬ 
ceded by (and accompanied with) the accele¬ 
rated synthesis of ribonucleic acids. 

This study wais supported by the State Board 
for Peaceful Use of Atomic Energy, Warsaw. 

Dept, of Plant Physiology, J. S. Knypl. 
University of Lodz, 

Lodz, Poland, August 17, 1970. 
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HEMIDACTYLUS FLAVIVIRIDIS 
A PARATENIC HOST OF 
RICTULARIA CAHIRENSIS 

Of the two species of Rictularia Frolich, 1802, 
known from carnivores, R. cahirensis Jager-i 
skiold, 1904 has been recorded in dog, cat and) 
several wild carnivores.!"^'’® Finding of encyst¬ 
ed larvse of this species at Mukteswar-Kumaon 
from serous coat^, of lizard was reported.® In 
R. colorodensis (parasitic in white-footed 
mouse), some speciesi of crickets and cock¬ 
roaches have been found as vectors in natural 
and experimental infections and the flour beetle 
too has experimentally been incriminated.^’T'’^ 
Numerous specimens of Hemidactylus fiavi-- 
viridis, collected locally and from Agra, yielded 
encysted nematode larvae from the gastric and) 
lut^stipal walls ox\ many pcgasioiis. On extrac¬ 


tion, the nearly spherical and whitish cysts of 
0*198-0*208 X 0-229-0-254 mm. in diameter 
revealed coiled juveniles. The actively motile 
excysted stage, of 0-710-0-961 mm. in length 
and 0-032-0-061 mm. in maximum breadth, had 
a cylindrical buccal capsule of 0-009-0-013 X 
0*006-0*014 mm. size with prominent lips and 
leading to the oesophagus in two parts—the 
anterior muscular of 0*086-0* 139 mm. with the 
brain mass lying nearly in middle at 0-068- 
0*091 mm. and the excretory pore towards its 
posterior region at 0*097-0-149 mm. behind the 
anterior end respectively and the 0*214- 
0*270 mm. long posterior glandular part. The 
0*029-0-042 mm. long rectum was surrounded 
by the three unicellular rectal glands. The 
tail, of 0-048-0*052 mm. length and lacking 
caudal processes at the tip, revealed a pair of 
£/mall papillae situated at 0*017-0-022 mm. in 
front of the posterior end. The genital primor- 
dia of 0-008-0-019 X 0-005-0-007 mm. in size 
was situated at 0-139-0-353 mm. distance in 
front of the posterior end, behind the oeso- 
phageo-intestinal junction. 

To determine the specific identity, numerous 
cysts were fed to a rabbit, a guinea-pig, a 
pigeon, a chick and a kitten. The kitten alone, 
on slaughter conducted on the 90th, day of the 
infection, yielded adult specimens consisting of 
four males and 10 females. A large number of 
re-encysted forms were, however, recovered 
from the guinea-pig autopsied on 18th day of 
the infection—the location being the stomach 
wall. The juveniles were recovered after leav¬ 
ing the stomach in artificial gastric juice for 
digestion. These specimens resembled fully the 
infective stage administered. 

The collection of the adult worms, after 
detailed study, was referable to R. cahirensis 
on account of the body dimensions and the 
morphology as described by Baylis.2 The four 
male specimens, however, exhibited an addi¬ 
tional pair of sessile papillae on the anterior 
margin of cloaca. According to Baylis 2 Jager- 
skiold had described the anterior of the three 
pairs of the precloacal papillae as pedunculated 
while Massino had stated them to be sessile. 
In our specimens,, these papillae were all 
pedunculated. 

The role of the wall lizard as paratenic host 
of R. cahirensis has experimentally been 
demonstrated. 

Grateful acknowledgement is due to the 
Indian Council of Agricultural Research for the 
award of a Senior Research Fellowship to on^ 
of me (V. P. G.). 
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NATURAL INTERMEDIARIES AND 

PARATENIC HOSTS OF S1M.ONBSIA 
PARADOX^—AN IMPORTANT 
STOMACH WORM OF PIG 

During our search for encysted nematode larvae 
in several coprophagous beetles, lizards and 
birds, and in an insectivorous mammal, Oniticellnis 
pallens Oliv. and Onthophagus- sp. yielded, from 
the haemocoel, numerous thin-walled and fra¬ 
gile cysts of 0-311-0-410 X 0*353~0-495 mm. 
diameter. A slight pressure of the needle on 
the coverslip preparation easily liberated the 
■contadned ilarva. The exeystted juvenile, of 
1*527-1-774 mm. length and 0*065-0*081 mm. in 
maximum breadth, had a long cylindrical buc¬ 
cal capsule of 0*078-0* 113 mm.; an oesophagus'- 
in two parts—the short muscular of 0*097-< 
0 *113 mm. length and the long glandular of 
0*426-0*506 mm. size; the nerve ring lying at 
0* 110* 0-136 mm. distance and the excretory 
pore at 0* 159-0* 179 mm. behind the anterior 
end respectively; the 0*042-0*052 mm. long 
rectum surrounded by three unicellular rectal 
glands; 0*039-0*042 mm. long tail carrying at 
the tip a 0*003-0*005 x 0*006-0*010 mm. sized 
caudal papilla with nearly a dozen processesi 
in two crowns—the outer seriesf with larger 
processes; the genital primordia of 0*005- 
0*010 X 0*010-0*022 mm. size in the oesopha¬ 
geal region in female juveniles and in the 
intestinal region in male juveniles at 1*249- 
1*265 mm. and 0 *565-0 *622 mm. distance res¬ 
pectively in front of the posterior end. 

Similar encysted larv^ were encountered in. 
the gastric wall of Hemidactylus flaviviridis' 
and Crocidura ccerulea. The extracted juveniles 
fully resiembled the specimens from the copro-i 
phagous beetles. 


Numerous cysts and exeysted juveniles were 
administered to a white-leghorn chick, a pigeon, 
a guinea-pig, a rabbit and three piglets which 
were maintained in the laboratory under hel¬ 
minth-free conditions. The infective material 
from all the three sources was fed to three pig¬ 
lets. The insectan material was given to a 
rabbit. The cysts from the wall-lizard were fed 
to the other animals. In case of the rabbit 
autopsied on 20th day of infection, re-encyst- 
ment was detected in the stomach wall which, 
on digestion with artificial gastric juice, yielded 
juveniles found identical to the infective stage 
administered. From the two piglets; autopsied 
on 60th day of infection, two females (develop¬ 
ed from the reptilian material) and a large 
number of males and females (developed from 
mammalian material) were collected. Though 
fully developed, the females did not contain, 
embryonated eggs.. From the third piglet, 
slaughtered on 70th day of infection, a large.’ 
number of mature males and gravid females 
(developed from insectan material) were 
obtained. 

Detailed study of the live specimens and of 
the fixed material after clearing revealed that 
the worms were clearly referable to Simondsia 
paradoxa Cobbold, 1864, recorded in our pigs.^'^ 

The recovery of fully-developed and mature 
specimens of S. paradoxa in experimental pig¬ 
lets infected from natural intermediaries and 
paratenic hosts is a siignificant addition to our 
existing knowledge on the biology of this im¬ 
portant nematode. Caccobius scheheri in Bul¬ 
garia^ and several scarabasids tenebrionids, 
carabids and histerids as its natural and experi¬ 
mental vectors in our country have been re- 
ported.'“'» 

Grateful acknowledgement is due to the 
Indian Council of Agricultural Research for the 
award of Senior Research Fellowship to one of 
us (V. P. G.). 
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KARYOTYPE OF AEDES W-ALBUS 
Studies on the mitotic chromosome comple¬ 
ments of various mosquito species' have been 
reported by several workers.The diploid 
chromosome number of all the mosquito spe¬ 
cies studied so far is six (2nrr:6), except 
Gorethra sp. where the. diploid chromosome 
number is 8 (2ur=8).'" The purpose of the 
present communication is to record the mitotic 
chromosome complement of another mosquito- 
Aedes w-alhus. 


^ 3 ^ 

chromosome III is submetacentric. The length 
of the two arms of the submetacentric chromo¬ 
some III is 4-0 and 4-2 microns. The sub¬ 
metacentric character of chromosome III alone 
seems, to be distinctive feature of this species. 
This character has not been observed in any 
other Aedes species studied so far. The somo- 
tic pairing in all the three pairs, of chromo¬ 
somes during prophase was intimate. Occa¬ 
sionally cells with polyploid chromosomes were 
also observed (Fig. 4). 



Figs. 1-4. Mitotic chromosomes from fourth-instar larval brain cells of A. 'w-albus. Fig. 1. Prophase 
and Metaphase chromosomes of diploid and poljploid cells, x 3^0. Fig. 2. Prophase chromosomes of a 
diploid cell, X 1,300. hig. 3. Metaphase chromosomes of a diploid cell. The arrows show the longer 
arms of chromosome III, x 1,700. Fig. 4. Metaphase chromosomes of a polyploid cell, x 1,700. 

The ratio of length between chromosome I, 
and chromosome II plus III in this species was 
found to be 0*353 which compared favourably 
with the ratio found in other members of the 
genus Aedes A 

Virus Research Centre, K. R. P. Singh. 

Poona, India, June 24, 1970. U. K. M. Bhat. 
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To study the somatic chromosomes of this; 
mosquito, the brain tissues from fourth-instar 
larvae were used. The larvae were from 
the laboratory colony of A. w-albus. The tech¬ 
niques employed for chromosome preparations 
Were essentially the same as described by 
French et 

The karyotype of this, species consists of 
three pairs of chromosomes (Figs'. 1, 2, 3). The 
smallest pair (chromosome I), the intermediate 
pair (chromosome II), and the largest pair 
(chromosome III), measures 5*2, 6*5 and 8*2 
microns respectively in late metaphase. Chromo¬ 
somes I and II are metacentric, whereas 
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OBSERVATIONS ON THE HATCHING 
OF FERTILIZED EGGS OF EILSA 
ILISHA (HAMILTON) IN CONFINED 
FRESHWATERS 

Earlier workers, who attempted artificial 
fecundation of Hilsa ilisha (Hamilton), car¬ 
ried out the hatching of fertilized eggs in Mc¬ 
Donald jars,-'^ wherein a continuous flow of 
water was maintained, on the presumption that 
flowing water was an absolute necessity. Recent 
work at this research centre^ showed that mus¬ 
lin and markin cloth hapas, fixed in the river¬ 
bed close to the banks, were effective substi¬ 
tutes for McDonald jars. In the investigations! 
carried out by us in 1969 at Sirsa near Allahai- 
bad on river Ganga, it was found that the 
riverine environment was not conducive for 
hatching as long as the index of visibility of 
the river-water, as determined by the Secchi’s' 
Disc, was 20 cm. or below. To circumvent such 
situations, attempts were made to ascertain the 
possibilities of hatching these eggs in hapas 


fixed in confined freshwaters, viz>, river pools 
and nursery ponds. The index of visibility 
during the investigation varied between 44 and 
67 cm. in the pool and was 27 cm. in the nur¬ 
sery ponds (Table I). 

Out of a total of 28 experiments, 17 were 
carried. out in confined freshwaters and the- 
rest in fluviatile environments. In the lentic 
environments, 14 experiments were carried out 
in a pool left behind in the sandy bed of the 
river Ganga by the receding monsoon floods 
and three in freshwater nursery poncis at 
Taraon Fish Farm. In all these experiments, 
markin and muslin cloth hapas, measuring 
175 cm. in length, 80 cm. in breadth and 0() cm. 
in height and fixed in the bed of the pool at 
a place where the depth of the water wa.si 
about 100 cm., were employed as conliainers' 
for the fertilized eggs. The quantity of egg.s 
released per hapa varied between 600 ml. (c. 
1,80,000) and 800 ml. (c. 2,40,000). 

The percentage of hatching varied between. 
5 and 80 in the. river pool, being higher (25- 
80%) in experiments 1 to 6 (Table I). The 
temperature of the :^urface-water during the 
experiments ranged from 26-5-30-4” C., whilci 
the antagonistic ions of Ca fluctuated between 
180 and 195 ppm. The pH ranged from B-2-- 
8-3, while the values of NO;^, PO.i, Fe and Cl 
fluctuated from 0-10-0-16, 0-O7-0'0B, 0*10-()*12 
-and 10-11 ppm respectively. Free CO^ wasi 
absent throughout. During the latter experi- 


Table I 

Details of hatching the hilsa eggs in confined freshwaters 



Number 

cf 

eggs in lakhs/ % 
of 

feriilizatioii 


Hatching 



Derails 


SI. 

No. 

Duration 
in hrs./ 
percentage 

Temperature 

Sacchi’s 

Disc reaiing 
(cm.)* 

CO 3 

(ppm)* 

HCO 3 
(ppm) * 

Ca 

(ppm)* 

1 

3*6/80 

13*35/65.0 


(^z) In river pool 
67 

10 

96 

186 

2 

22*2/80 

15d5/63-33 

30*4/26*5 

67/64 

12/12 

96/96 

184/180 

3 

10 - 8/0 

.. 

„ 




»» 

4 

10-2/80 

16*3( /25-0 



20 /i 6 

96/b 

190/l”92 

5 

6-6/24 

15-05/S0-0 

30*4/27*1 

cohi 

6 

8-6/85 

15-311/65*0 

29*3/26*8 

48/54 

12/12 

92/98 

195/195 

7 

1-2/35 

18*00/20*0 

, . 


• • 

.. 


8 

9-6/35 

18-00/10-0 

27*1/24*8 

46/44 

20/16 

80/88 

97/162 

9 

7*2/90 

18-00/ .5*0 

9 I 




10 

11 

12 

3*6/80 

2*4/90 

2*4/90 

18*15/ 6*0 
18*00/ 6*0 
18*30/ 6*0 

J J 

M 

J > 

• > 


13 

U 

3*6/80 

4*4/20 

18*1.5/ 8*0 
18*00/70*0 


11 



17 

1 

18*0/— 

20 * 00 / 20*0 

{b) In nursery pouds 
26*8 27 

8 

100 

125 

2 

9*6/- 

20*16/15*0 

• • 





3 

8*4/— 

17*00/30*0 

28-4 

27 

12 

104 

162 


DO 

(ppmj* 


O'S 

7.2/0-4 


(i-8/0-4 

S-O/G-S 


6-4 

8*0 


* The numerator and denominator represent the values recorded at 18*00 hrs. and 6*00 hra. respectively. 
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merits (7-14) when the temperature of the 
surface-water ranged from 24 •8-27*1° C., pH 
8-3-8*4, Ca 97-162ppm, NO 3 trace to 0*06 ppm, 
PO 4 trace to 0-04 ppm, Fe trace to 0-05 ppm 
and Cl 10-11 ppm, the percentage of hatching 
was estimated to be between 5 and 20 only, 
with a single exception where the estimate 
was 70%. 

In the nursery ponds, the percentage of hatch¬ 
ing was estimated to vary between 15 and 
30 (Table I). This low percentage of hatching- 
in nursery ponds, asi compared to those obtained 
in experiments 1-6 in the river pool, could be 
attributed probably to comparatively low water 
temperature in the ponds (26-8-28-4° C.), cou¬ 
pled with a comparatively low concentration 
of Ca (125 to 162 ppm). Low values of Ca and! 
comparatively low temperature of the pool 
water during experiments 7 to 14, coupled with 
low magnitude of hatching, lends weight to 
the above assumption. The above successful 
hatching of fertilized eggs of hilsa, after artifi¬ 
cial fecundation, in confined freshwatersi 
was achieved for the first time. ' / ' 

Experiments to segregate the hatchlings 
from dead eggs and egg shells, employing 
1/20", 1/24" and. 1/28" meshed inner hapa in 
double-walled hatching hapas', did not give' 
satisfactory results even in confined waters. 
'Therefore, the hatchlings were segregated 
mechanically as in earlier experiments.^ 

Our thanks are due to Dr. V. G. Jhingran, 
Director, Central Inland Fisheries Research 
Institute, for his keen interest, helpful sugges¬ 
tions and encouragement during the progress 
of these investigations. Thanks are also due to 
Shri H. P. C. Shetty for his valuable sug¬ 
gestions and constant help, and to Dr, M. P. 
Motwani, Director of Fisheries, Government of 
Uttar Pradesh, for providing rearing facilities. 


Central Inland Fisheries 
Research Substation, 
24, Panna Lai Road, 
Allahabad-2 (U.P.), 
August 17, 1970. 
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M. Yusuf Kamal. 
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PURIFICATION OF THE SOUTHERN 

SANNHEMP MOSAIC VIRUS USING 

butanol and differential 

CENTRIFUGATION 

Southern sannhemp mosaic virus (SSMV), a 
strain of tobacco mosaic virus (TMV),^ has 
been found to be commonly occurring at Delhi.^ 
The virus was purified earlier using ammonium 
sulphate and acid precipitation method by 
Anandi and the electron micrographs revealed 
the particles to be rod-shaped, resembling 
TMV. However, the size of viral particles was 
not calculated for comparison. The present 
paper deals with the purification of the virus' 
using phosphate buffer with thioglycoUic 
acid and butanol for initial clarification fol¬ 
lowed by differential centrifugation which 
yielded a highly concentrated purified prepa¬ 
ration in the shortest time for electron micro¬ 
scopy, serological work as well as for density 
gradient centrifugation. 

About 60 gm. of sannhemp leaves from mosaic- 
affected plants were minced in a waring blen¬ 
der with 1*5 X wt./volume of M/20 phosphate 
buffer (pH 7-6) containing 0-1% thioglycoUic 
acid. The pulp was expressed through a double 
layer muslin cloth and to the juice N-butanol 
at 8 ‘5% was added drop by drop with continu¬ 
ous shaking. The mixture was stored overnight 
in a frigidaire at 6 ° C. Next morning it was 
centrifuged for 25 minutes at 12,500 r.p.m. in 
a Spinco R. 30 rotor in a preparative ultra¬ 
centrifuge model L (Spinco) to remove the 
extraneous plant material. The supernatant 
waa passed through Whatman filter-paper 
No. 1 to remove the suspended impurities and 
then centrifuged at high speed at 30,000 r.p.m. 
in Spinco R. 30 rotor for 120 minutes to pellet 
the virus. The pellet, which was glossy and 
colourless, was suspended in a small quantity 
(0*5ml. per R. 30 tube) of 0*01 M ammonium 
acetate buffer (pH 7*0). The virus suspension 
was finally centrifuged at 5,000 r.p.m. for 15 
minutes to remove the suspended impurities. 

For electron microscopy, the virus suspension 
was mounted on formvar-coated electron 
microscope grids (copper grades) and allowed 
to dry. The grids were shadow cast with gold 
palladium alloy and examined in Philips elec¬ 
tron microscope model Em-100. The electron 
micrographs (Eig. 1 ) revealed the virus', par¬ 
ticles to be rod-shaped with a modal length of 
300 mid and an average diameter of 18 m/n. 

The antiserum of the virus was prepared by 
injecting a rabbit intramuscularly with 1 ml, 
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of the purified virus preparation suspended in 
saline emulsified with equal quantity of Freund's 
adjuvant (Bacto) complete thrice at weekly 
intervals followed by otie intravenous injection 
of 1 ml. of the purified virus preparation adonei 



Fig. 1. Electron micrograph of SSMV particles, x 30,000. 



FIG. 2s Density gradient zone of SSMV in sucrose 
gradient columns. 

in the marginal vein of the ear and bleeding 
the rabbit after ten days after the last injec¬ 
tion. The blood was aillowed to clot at room 


temperature (35^ C.) for four hours and then 
stored overnight in a frigidaire. The serum 
was decanted off and centrifuged at 7,000 r.p.m. 
for 15 minutes to separate the suspended red 
blood cells. The antiserum was preserved in 
50% glycerol and stored in a refrigerator. 



LENGTH OF PARTICLES (tN Tn/j.) 


FIG. 3. Length distribution of SSMV particles. 

The antiserum when tested against the puri¬ 
fied virus preparation as well as the clarified 
diseased sannhemp plant sap gave specific pre¬ 
cipitin reaction within 15 minutes with a pre¬ 
cipitate of flagellar type typical of rod-shaped 
viruses but gave no reaction with healthy plant 
sap. The antiserum had a titre^ of 1 : 1024 
when tested with the purified virus preparation 
and gave positive precipitin reaction with 
tobacco mosaic virus. 

For density gradient centrifugation, the puri¬ 
fied virus preparation was layered on the toi) 
of the sucrose density gradient columns ( 5 , 
8 , 8 , 8 ml., respectively, of 10 , 20 , 30 and 
solution) in 3 X 1 inch cellulose nitrate tubijs 
and centrifuged at 25,000 r.p.m. in SpiiVNO 
swinging bucket R. 25 rotor for 30 minutes. A 
specific bluish light scattering /.one was ob¬ 
tained which was observed by illuminating the 
gi'adient column in a dark room by a narrow 
beam of light passing into the tube from above. 
The samples taken from the zone were found 
to be highly infective and serologically active 
whereas those from above and below the zone 
were non-infective. 

The authorsi are grateful to Dr. S. P. Ray- 
ebaudhuri, Head of the Division of Mycology 
and Plant Pathology, for his keen interest and 
providing necessary facilities. 
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TWO NEW LEAF-SPOT DISEASES OF 
BRINJAL (.^OLAISSUm MELONGEIPAI.,) 

Diiiunc; a survey ol‘ vegetable crops in the 
months ol October and November, 1968, two 
(lincnenl types of leaf-spot diseases of brin- 
Jal wc're obs('rvc‘d in the vegetable plots of the 
Morlicultural Division, I.A.R.I., New Delhi. Iso-- 
lations from the surface-sterilized leaf-spots 
'll one case yielded pure culture of a species 
of Hrhuivihnsporium. while in the other, a 
(Uvrvularia species was detected. None of'the 
species Of Helmiutkos^whum and Curvularia 
hiwv so far been reported on brinjal. Studies! 
were, thcrcroro, initiated in respect of the. 
symptoms they cause and the identification of 
the spocie.s of fungi responsible for these dis- 
(‘ases. The results of these investigations are 
i‘(‘Porled herein. 

1. Helminthospormvi lea/-spot.—The dis- 
(‘ase ai)pears in nature as small irregular light 
brown spots on the affected leaves. These 
spots gradually enlarge in size and become cir¬ 
cular to oval or irregular in shape with a 
clark-colourccl boundary. The spots on the 
upper surface^ of thc^ leaves arc very prominent 
and ai'e generally present in the intjerveinal 
areas. The mature spots are dark-brown and 
usually measure from 1-2 cm. in diameter. As 
thc' disease advances, some of the spots coalesce 
to form bigger ones. The older spots become 
thin and papery in the centre (Fig. 1). 

Tlu' colony colour on the polhto-dextrose- 
agar is dark olive-gray in the early stage of 
it.s growth which becomes olivaceous black 
with age. The mycelium is septate, profusely 
branched and measures 3-7 g in diameter. Coni- 
diophores are dark olivaceous to brown, irre¬ 
gular, simple, septa 7-48 jw- apart' The conidia 
are chiefly 4-celled, borne in clusters, dark 
olivaceous to brown, straight, elongated and 
elliptical tapering towards the rounded 'ends 
and measure 24*48-44-37 x 9*18-15'3/*, average 
being 32*60 X ITSg. 

The pathogenicity was proved by inoculating 
4-week-old brinjal plants (variety Pusa pur- 


pie long) by spraying .the spore suspension on 
the test plants in the glass-house. The typical 
eaf-spots were developed a week after hiocu- 
lation. On re-isolation, these spots yielded th- 
sjunc fungus. 



•Fig, 1. Brinjal leaf showing Itaf-spot symptoms caused 
by Helmintkosporium spreiferum (Bain) Nicot. 

The fungus was identified as Helminthospo- 
rium spicifenim- (Bain) Nicot. Its culture has 
been deposited in the CBS Collection Baarn 
(Netherlands) under the accession number 
CBS 369.70. H. spicifemm has been reported 
on Bermuda grass by Gudauskas (1962) and on 
Celosia cristata L. by Prasad and Sinha (1963). 

2. Curvularia leaf spot. —The disease 
symptoms appear in nature as small, irregular 
brown spots on the leaves which turn dull 
dark-brown with age. The spots are scattered 
all over the leaf lamina and are mostly res¬ 
tricted to the interveinal areas. With infection, 
the interveinal areas also become chlorotic and 
the severely affected plants then show general 
chlorosis. In advance stages of infection the 
lesions coalesce involving bigger leaf areas. The 
blackish powdery mass of fungal spores pro¬ 
trude out from these spots which are clearly 
visible to the naked eye (Fig. 2). Ultimately 
the leaves become blighted which results in 
defoliation, 
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On potato-dextrose-agar, the colony of the 
fungus was fioccos, brown to blackish-brown 
or black in colour. Mycelium is septate, irre¬ 
gularly branched, pale-brown to brown and 3 
to 5-5/^ thick. The conidiophores arise singly 
or in groups, borne terminally and laterally on 
the hyphae which are simple or branched, 
straight or flexuous, often geniculate, septate, 
pale-brown to brown, measures upto 450/^ in 
length and 3-6/^ in diameter. The coihdia are 
acrcpleurogenous, straight or curved, ellipsoi¬ 
dal, obovoid or clavate, pale brown, 3-septate, 
the third cell from the base being frequently 
larger and darker than the olhers ; the cell at 
each end is usually pale-brown and measures 
21-42-30'60 X 9-18-15-30 the average being 
26-34 X 11-00 



F^O. 2. Briajal leaf showing le J-'-poL caused 

Xsy ^urvularia iuitata (Wakker) Boed. 

The pathogenicity was proved by spraying 
spore suspension on the brinjal plants (variety 
Pusa purple long) in the glass-house. Typical 
leaf-spotting was developed and on re-isolation, 
these spots yielded the same species of Cur- 
vularia. 

The fungus was identified as Curvularia 
hinata (Wakker) Boed. (Groves and Skolko, 
1945; Ellis, 1966). C. lunata has been 
reported as a parasite of certain solanaceous 


hosts, such as potato (Brown, 1957); tomato 
fruits! (Tandon and Kakkar, 1964); and on 
fruits of Capsicum anmuum (Rao, 1965). How¬ 
ever, this is the first record of its occurrence 
on brinjal leaves. 

The authors are thankful to Dr. J. A. von 
Arx, Director, Centraalbureau Voor Sehimniel- 
cultures Oosterstraat 1, Baarn (Netherlands), 
for help in identification, and to Dr. B. Chou- 
dhury, Head of the Division of Horticulture, 
I.A.R.L, New Delhi, for his co-opcration. Tliauks 
are also due to the PL 480 authorities for 
supporting the project financially. 

Division of Mycology and D. V. Singh. 

Plant Pathology, S. P. Raychaudhuiu. 

Ind. Agric. Res. Inst., M. L. Seth. 

New Delhi-12, July 25, 1970. 
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A NOTE ON A RADIO-RESISTANT 
AUXOTROPHIC STRAIN OF 
RHIZOBIUM LEGUMINOSAKUM 

Recombination of antibiotic-resistant and 
sitive markers in R. leguminosarwni wa.s earlier 
reported.^ During the studies on the induction 
of radio-resistance in this bacterium, u.sing tht' 
cyclic irradiation technique,-^ a number oC radio¬ 
resistant mutants were obtained, of which about 
8% from the fourteenth cycle of irradiation 
were found to be auxotrophs. The prt‘s(‘ni 
communication describes the level of radio¬ 
resistance and the essential requirement of a 
radio-resistant auxotrophic strain, R14/1, of 
R. leguminosa'Tum, 

For cyclic irradiation, a tube containing 
10 ml. of yeast extract-mannitol (YEM) broth 
was inoculated with a 24 hr. old culture of 
R. leguminosarum at 30® C. Of this culture, 
1 ml. was added to 9 ml. of fresh broth and a 
portion of it was plated out to determine the 
initial cell concentration. The remainder 
was irradiated by a Hanovia mercury-vapour 
germicidal source (2537 A) at a distance of 
40 cm. for 2 sec. This was expected to reduce 
the concentration of cells by 50%. After irra¬ 
diation, a portion was taken for counting sur- 
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vivors and 1ml. of the remaimng irradiated 
culture was diluted 10 times and incubated for 
24 hr. at 30" C. This procedure was repeated 
through 14 irradiation-subculture cycles. 
Strain R 14/1, isolated from the fourteenth 
cycle of irradiation, failed to grow in YEM 
medium even after prolonged incubation and 
also in the medium supplemented with four 
bases and nine growth factors, either singly or 
in combination. Of the twenty-four amino-acids 
tested, this strain was found to require ala¬ 
nine, which was, however, substitutable with 
cysteine (Table I), 


Table I 

Amino-acid requirement of the radio-resistant 
auxotrophic strain (R14/1) of R. legumino- 
sarum (Period of inc7ihation 12 hr, at 30® C,) 


Growth (0 D. at 680 nm) 


YEM medium 

.. 

0 

Dl^-a-alai ine (2 mg/ml) 

.. 

0-19 

E"C^steitie (2 mg/ml) 

.. 

0-12 

Alanined” cysu ine 

•* 

0-3 


Figure 1 shows a linear survival curve for 
the wild strain, whereas with the R 14/1 strain, 
a conspicuous upward shift in the survival 
curve could bt‘ seen. Under the present experi¬ 
mental conditions, R 14/1 was found to be 
imdio-re.'^i.*-tjint upto an exposure level of 4 sec. 
(ca lOO'/' survival). The LDr,„ exposure dose 
for the wild strain was 2-6 sec. and for the 
R14/1 .strain, 6-2 sec. (Fig. 1). 



Fio. 1. Survival curvei of the wild and radio-reslitant 
(R 14/1) stiainsi ol A. Ugurntnesarum, 


The elfictronmicrographs show that the celU 
of the radio-resistant R 14/1 strain were about 
one-and-a-half times as: big as those of the 
wild strain (Fig. 2). Radio-resistant mutants 
of such enlarged size are known in E. coli2’4 
and in Salmonella.^ 



Fig. 2. Elecironmicrographs of wild (A) and radio- 
resisiant (R 14/i) (B) strains of A', leguminosarum,^ X 
4,850. 

Our thanks are due to the Head of the Divi¬ 
sion of Microbiology for his interest, and to 
Shri S. C. Mehta for kindly taking the elec- 
tronmicrographs. 

Division of Microbiol., Paromita Bose, 

New Delhi- 12, G. S. Venkataraman. 

August 17, 1970. 
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A NOTE ON-THE INHERITANCE OF 
BETACAROTENE CONTENT IN 

1:. ... . SORGHUM : 

Grain Sorghums ■'constitute- a large portion of 
human diet in India and Africa. They are pre¬ 
dominantly used for cattle and poultry feed 
in other countries. Most commercial varieties 
and hybrids available possess white endosperm 
in which carotene is absent. Vitamin A defi¬ 
ciency is seen in new-born babies, sometimes 
to the extent of born blindness if mother’s diet 
constitutes Sorghum without supplementation. 
The discovery of yellow endosperm grain Sor¬ 
ghums in Nigeria enables incorporation of 
carotene, the precursor of vitamin A, in the 
varieties and hybrids of Sorghum grown exten¬ 
sively. 

Blessin, Van Etten and Wiebei reported that 
Sorghimis originating from crosses made with 
African yellow endosperm varieties contained 
carotenoids as high as 8 to 9 ppm. The major 
carotenoids present were identified as lutein, 
zeaxanthin and /3-carotene. Worzella, Khalidy, 
Badawi and Daghir^ studied the inheritance of 
y3-carotene content in the grain of eight Sor¬ 
ghum crosses. The betacarotene in the grain of 
the parents; varied from 0*22 to an average of 
3-23 milligrams per kilogram. The Fo segregates 
generally fell between the parental limits. 
However, there was a preponderance of segre¬ 
gates with a /3-carotene content lower than the 
mid-parent value. They concluded that rela¬ 
tively few genes are involved in the inheritance 
of /3-carotene content in grain Sorghum.' In. 
the present study, an attempt is made to deter¬ 
mine the type of gene action for total yellow 
pigment content in grain Sorghum from crosses 
between strains varying widely for this cha¬ 
racter. 


A full diallel set of crosses was made bet¬ 
ween five inbred lines of Sorghum which varied 
for total yellow pigments. Parents were chosen 
on the basis of appearance of endosperm colour. 
The parents and hybrids] were sown in sum¬ 
mer 1968 at lARI Regional Research Centre, 
Rajendranagar, in single rows. The individual 
plant was considered as single replication. Each 
analysis in each replication is based on three 
samples. ' Since it is known that there is a high 
correlation between /3-carotene content and 
total yellow pigments, estimation of total yel¬ 
low pigments was taken asl a criterion for 
/3“Carotene content. The F 2 seeds from each of 
the Fj hybrids and parental selfed seeds were 


.'analysed for. total yellow pigments. Yellow 
.f.agmentsi from 2.gm. of powder of grains were 
.extracted by petroleum ether-f acetone mix¬ 
ture (1:1) for 18 hr. in the dark and the 
liltrate (volume made upto 10 ml. by adding 
petroleum ether -f acetone mixture) was read 
in Klett Summerson’s photoelectric colorimeter 
using blue filter. Graphical analysis of lh(‘ data 
as .suggested by Jinks- was attiunplofi. 

Average colorimeter readings I’or total yel¬ 
low pigments in 2gm. of grains of selfc'd st‘C‘d 
of parents and F, hybrids are presenlt'd in 
Table I and the Vr-Wr graphs in Fig. U 


Table I 


Parents 


IS 

511 


IS 

1601-B 


IS 

3691 


IS LS 

8622 85(11) 


IS 511 .. 

IS leoi-B.. 

IS 3691 .. 

IS 8622 .. 
IS 84 (11 j 


79-5 


23*5 

18*7 


38-3 

20-0 

24-8 


25-7 
17-0 
13-5 
J 1-7 


:u)-7 
29-3 
.11*5 
24 • 7 
•is-n 


*'19.1. Wr-Vr GRAPH 



The distances between the points on the 
graph indicate .that there is substantial genetic 
diversity among the parents. The regression 
line has a slope of approximately one (5 = 
•=^0--9>789) indicating that the gene effects are of 
the additive type without much interaction, Th(- 
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interception of the regression line shows ab¬ 
sence of dominance. The resxilts suggest that 
selection for /-/-carotene content could be highly 
effective, and lines with pro-vitamin A activity, 
which could be of significance in human as well 
as in animal nutrition, could be isolated. 

The authors arc thankful to the Director, 
Nutrition Rc.scarch Laboratory, Hyderabad, for 
providing facilities for chemicail analysis. 

lARI Regional Res. Station, D. L. Sin'ghania. 
Rajendranagar, N. G. P. Rao. 

Hyderabad-30, L. R. House. 

19, 1970. 
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AN INSTANCE OF THE OCCURRENCE 
OF CONCnODERMA VlRGATUm 
(SPENGLER) ON LERlTiAEENlCVS 
nEMlRHAMRm KIRTISINGHE 

Concliodrrnia virgatiun i.s a cosmopolitan spe¬ 
cies of pedunculate cirripede epizoic on cope- 
pods of the genu.s Prniwlla^ and also rarely 
attaching directly to lishes like Tylosurus acus,- 
Diodoti hysirixr ^ species of Mola, Gymnothorax 
JavauiunLsx Remora remora, and Istiophorus 
ori(OflaThere seems to be no record of 
this intcu'csting cirripede attaching on to Ler- 
iHweiiieua iieviirfiaiiiplii, a very destructive 
j)arasiic infesting the genus Hc 77 iirhai)iphus 
along the eoastsl of India, 

From a collection of 178 specimens of Heinir-^ 
hamplms xa-nthopierua, 532 specimens of Lernae- 
e^iiciLs he/tnirhaviphi were removed of which 
seven were found to be infested with Concho- 
derma virgatum. The infestation was not severe 
ivince only eight cirripedes could be collected. The 
nature of distribution of Conchoderma virga- 
tuvi on the host was' as follows: Two young 
specimens were attached close to each other 
on the genital segment near the base of the 
t wo egg’ strings, two others were found attached 
to the abdomen of the copepod while the re¬ 
maining four were large adults cementing on 
to the genital segment almost occluding tie 


genital opening (Fig. 1). The effect of this 
occlusion was particularly noteworthy in that 
there were no egg strings in these females. 



Fig. 1. Lirnt 2 tniais hemirhamphi (A) infested by 
Conchoderma virgaUim (B). 

The region of attachment of the cirripede 
on to the body of the parasitic host showed 
indications of slight inflammation. Also one of 
the two specimens attaching to the genital seg¬ 
ment had punctured the substratum with the 
result a part of the alimentary canal of the 
host has come out through the opening. These 
effects give an indication of the possible 
damage these epizoic forms are capable of in¬ 
flicting on the host. 

Marine Biological Lab., P. Natarajan, 
University of Kerala, N. Balakrishnan Nair. 
Trivandrum-7, August 4, 1970. 
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REVIEWS AND NOTICES OF BOOKS 


Relativity. Edited by Moshe Carmeli, Stuart I, 

Fickler and Louis Witten. (Plenum Press, 

New York and London), 1970. Pp. xii + 381. 

Price $20.00. 

Since Einstein proposed his theory of gene¬ 
ral relativity, physicists and mathematicians', 
have been profoundly concerned with experi¬ 
ments designed to provide empirical confirma¬ 
tion. This research has frequently introduced 
new and previously unconsidered factors and 
has served to extend, the theory beyond its ori¬ 
ginal boundaries. Much of the recent work has. 
concentrated on the theory’s cosmological and 
gravitational implications. 

Both those aspects and all other major areas 
of importance in today’s relativity research are 
examined in this volume. The extensively re¬ 
viewed and critically weighed topics include : 
Dynamics of the Gravitational Field ; Cosmo¬ 
logical Models ; Experimental Tests of Gene¬ 
ral Relativity; Quantization of the Gravita¬ 
tional Field; Relativistic Kinetic Theory ; and 
The Philosophical Foundations of General 
Relativity. 

The section on “superspace”, a new, geo¬ 
metrical approach to the theory of general rela¬ 
tivity, offers the first organized presentation of 
a theory believed to be a major advance in 
relativity research. C. V. R. 


Mossbauer Effect Methodology, Vol. 5. Edited 
by Irwin J. Gruverman. (Plenum Publishing 
Corporation, 114, Fifth Ave., New York, N.Y. 
10011, U.S.A., and Bonington House, 30 Nor¬ 
folk Street, London, W.C. 2), 1970. Pp. viii-|- 
278. Price $ 19.50. 

This is the fifth volume of a series which 
provides a continuing forum for publication of 
development in Mossbauer effect methodology 
and of spectroscopy and its applications, 
Mossbauer Effect Methodology. Volume 5, 
records the proceedings of the Fifth Sympo¬ 
sium on Mossbauer Effect Methodology. The 
symposium was sponsored by the New England 
Nuclear Corporation and was centered on the 
themes of spectroscopy, new applications, and 
methodology. The symposium was held in the 
Mercury Ballroom of the New York Hilton 
Hotel on February 2, 196&. Dr. R A. Flinn of 


Carnegie-Mellon Institute was chairman of the 
afternoon and evening sessions. About three 
hundred participants attended, and a sixth 
symposium is anticipated early in 1970. 

This volume under review is divided into 
three areas of study : spectroscopy, new appli¬ 
cations, and methodology. Under these general 
headings internationally recognized experts 
report on their research in environmental con¬ 
trol, techniques for measuring radioactive mate¬ 
rials], and applications to metallurgy, minera¬ 
logy, and biology. This book will be found 
useful by the growing number of chemists, 
physicists, and technologists who are becoming 
interested in this rapidly developing field. 

C. V. R. 


ERRATUM 

Curr. Sci., 1970, 39, November 20 issue, 
page 507, name of the author, for Murali- 
diharan, read Muralirangan. 
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ON THE ESTIMATION OF OXIDE/METAL INTERFACIAL ENERGY 
BY INTERNAL OXIDATION 

SATEESH H. GHUDE* and C. M. SELLARS** 


Introduction 


INTERNAL oxidation is; a s,olid/gas phase re- 
action in which the stable oxide of a solute 
metal of high oxygen affinity is precipitated in 
the matrix of a relatively noble metal by expos¬ 
ing the alloy to a mildly oxidizing atmosphere. 
The precipitation of the oxide particles occurs 
Mniformly throughout the matrix. Among the 
various systemsi studied (such as Ag-Cd,i 
Cu-Al,2 Cu-Be,3 Cu-Cr,4 Cu-Si,4 Cu-Ti^ 
Ni-Al,5 etc.), the precipitate oxide particles 
have been found to be invariably crystalline 
Ixcepting in Cu-Si alloy where they have been 
found to be amorphous in nature. The par¬ 
ticles precipitated at the grain boundaries have 
usually the same shape as the one precipitated 
within the grains except that occasionally they 
are shghtly bigger in the direction of the 
grain boundary as illustrated in Fig. 1 for 
Cu-Mg alloy. However, in case of Cu-Ti and 
Cu-Si alloys, the grain boundary particles have 
been reported to assume the equilibrium shape 
which would be a double convex lens bounded 
by two spherical surfaces of the same radii. 

The relationship between various' energy 
terms involved for an equilibrium-shaped grain 
boundary particle is illustrated in Fig. 2. If 
the energy of the particle-matrix interface is 
independent of orientation of the grain boun¬ 
dary, the interfacial energy can be calculated 
by determining the equilibrium dihedral angle 
and using the following relationship given by 
Smith,® 1 i 1 i'. 


2 



yjf.b . 

ypm 


a) 


where, 

ff is the equilibrium dihedral angle, 
y ^ is the grain boundary energy, and 
^ j 3 .m. is the particle/matrix interfacial 
energy. 


It is essential that true dihedral angles 
should be measured. If measurements are done 
on planar metallographic sections, statistical 
methods, must be employed to estimate the 
correct dihedral angles. However, true dihedral 
angles can be measured directly, if thin foils 
of the specimens are used in transmission elec- 


* Defence Metallurgical Research Laboratory, H^dera- 
bad-23. 

^*Pipartawt of Metallurjgy, Unlreriity, SheffieW, 


tron microscopy and car© is taken to align the 
grain boundary parallel to the electron beam. 
. The angles can be determined by a geometri¬ 
cal construction or by 'the following simple 
relationship, provided the two spherical sur¬ 
faces bounding the particles have identical 
radii. ; 

cot 0/4 = d/t (2) 

where, 

d is the diameter of the lens-shaped particle, 


and 

t is the thickness of the lens. 



Figs. l~2. Fig l Ihe gr^iin bound.»ry precipitation 
in Cu-Mg alloy ii ternally oxic ized at 800*" C., X 28,000. 
Fig.^ 2 Rfelalion^hii) between grain boundary energy and 
p •rticle-niairix interfacial energy for an equilibrium*shaped 
grain boundary particle. 

Experimental 

Copper-silicon alloys containing 0*12% and 
0-25% silicon, and copper-magnessium alloy 
containing magnesium wero melted in 
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a diigh purity graphite crucible in a vacuum 
induction furnace under argon atmosphere. The 
alloys 'were vacuum cast into suitable ingots 
and then subsequently reduced to strips of 
about 1mm. thickness by hot extrusion, cold 
lolling and intermediate vacuum annealing. 
OFHC copper and high purity silicon and mag¬ 
nesium were used for making the alloys. 

For internal oxidation specimens of about 
1 X 1 X 0*1 cm. size were packed in a mixture 
of alumina, cuprous oxide and copper powder 
in. the ratio of 2 : 1:1 and annealed in argon 
atmosphere at the desired temperature for a 
predetermined time to effect complete internal 
oxidation throughout the section.^ The copper/ 
copper oxide mixture provides the necessary 
oxygen partial pressure for internal oxidation 
while alumina powder prevents tlie sintering 
of the mixture to the sample. The oxidized 
samples were cleaned with fine emery-paper 
and eloctropolis'hed in a D-2 solution. Carbon 
extraction replicas from these samples were 
prepared in the usual manner. To obtain the 
Uiin foils, coupons about 3 mm. dia. were tre¬ 
panned from the specimen by spark machining. 
They wore then dished on both the sides by 
jet polishing in an electrolyte of 50% orthophos- 
phoric acid and then subsequently polished in 
D-.2 electrolyte until a small hole just appear¬ 
ed in the centre. Both replicas and the thin 
foils were examined at 100 KV in EM-6/JEM-7 
electron microscope. 

The dihedral angles were measured on the 
enlarged photographs by drawing tangents to 
the particles as well as by measuring the ‘d' 
and 't' values. A good agreement was obtained 
between both the values' which indicates that 
the two faces bounding the particle have iden¬ 
tical radii. 


Results 

The typical photographs of the grain boun¬ 
dary precipitates arc illustrated in Figs. 1, 3 
and 4. The grain boundary particles of silica 
were invariably lenticular in shape. However, 
occasionally few faceted particles (Fig, 5) were 
also observed. The grain boundary particles of 
magnesia were slightly elongated in the direc¬ 
tion of the grain boundary but apparently they 
did not assume the equilibrium shape and hence 
could not be used for estimation of interfacial 
energy. 

Both replicas and thin foils were used to 
calculate the dihedral angles. While examining 
thin foils, care was taken to align the grain 
boundary parallel to the electron beam as judg¬ 
ed by the thickness of the grain boundary. The 

a 



Figs. 3~4. Fig. 3. Grain boundary precipitation in 
Internally oxidized Cu-Si alloy (Carbon ei^action replica), 
X 5,000. Fig. 4. Grain boundary precipitation in 
internally oxidized Cu-Si alloy (tbin foil), x 10,000, 




FIGS. 5-6. Fig. 5. Faceted grain boundary particles 
of silica observed in Cu-Si alloy, X 34,000. Fig, 6. A 
typical distribution of dihedral angles observed in case 
of mternally oxidized Cu-Si alloy. 
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results obtained from the replicas as well asi 
thin foils: were handled separately by statisti¬ 
cal methods. However, since both the results 
yielded identical values for the dihedral angles, 
they were combined together in the final plot. 
Figure 6 shows a histogram for dihedral angles 
observed in Cu-b-25 Si alloy oxidized at 
1,000° C. It is seen that most of the values for 
dihedral angles- fell between 124° and 153° C. 
However, occasionally much lower or higher 
angles were also encountered. 

To calculate the interfacial energy of copper- 
silica interface, the grain boundary energy of 
copper was assumed to be 600 ergs/cm-.s The 
results for dihedral angles and calculated inter¬ 
facial energies are summarized in Table I. The 
dihedral angle was found to be independent of 
the silicon content of the alloy and to increase 
slightly with decrease in the oxidation tem¬ 
perature. Ho significant precipitate-free zones 
adjacent to grain boundaries were observed. 


interfacial energy. This was ostensibly done 
to avoid any errors caused by the grain boun¬ 
dary being inclined to the electron beam. The 
procedure, however, does not seem to be justi¬ 
fied because apart from the above variation 
caused by inclination of the grain boundary to 
the electron beam, there is a True’ variation of 
the dihedral angle from particle to particle? and 
grain boundary to grain boundary. The latter 
arising from, the slight dependence of the 
dihedral angle on the misorienlation acro.ss the 
grain boundary. Hence, statistical mctliods 
seem to be the bcslt way of arriving at the 
correct estimate of the dihedral angle. 

A much lower value of 564 ergs/cm.- ;ror 
copper-titania interfacial energy has been re¬ 
ported by Williams.-^ This was attributed by 
the author to the po-ssiblc presence of certain 
impurities'. However, Palmer* * has siibseciucnt- 
ly shown that the presence of impurities aflcicts 
thie interfacial energy as well as the grain 


Table I 


Interfacial energy of Cu/Si02 interface 


Alloy 

Temperature of 
oxidation (^C.) 

Dihedral 

angle 

Interfacial energy 
ergs/cm.*-^ 

Cu-0*25% Si 

1000 

142±3'‘ 

921 

Cu-0-12% Si 

1000 

144® 

971 

Cu-0-12% Si 

800 

147 ±3® 

1066 

Cu-Si 

800 

152 

1000-1200 

Cu-0*3^^ Si 

800 

135 

780 

Cu-0 *2% Si 

1000 

135 

684 


Reference 


Present work 
»> 

Ashley and 
Talmer^^ 




Discussion 

Electron microscopic examination of the 
magnesia oxide particles in the matrix revealed 
that they were coherent with the matrix. A 
complete orientation relationship has been 
determined by Lewis.^ A coherent interface 
suggests that the interfacial energy of copper- 
magnesia is probably very low. 

The interfacial energy for copper-silica was 
found to be 950 ergs/cm.2 at 1,000° C. and 1,050 
ergs/cm.2 at 800° C. Thus, interfacial energy 
shows a behaviour similar to that of surface 
energy of pure metals in that it decreases with 
increase in temperature.^ However, the data 
are insufficient to estimate the temperature co¬ 
efficient of the interfacial energy. 

The above results are in good agreement with 
the earner values reported by Ashby and 
Smithio for Cu/SiOo alloys. Palmer,n how¬ 
ever, reported values of 680 and 780 ergs/cm.^ 
for temperatures of 1,000° C. and 800° C. res¬ 
pectively. The author chose the minim,um 
values of dihedral angles to calculate the 


boundary energy to the same extent so that the 
dihedral angle remains unchanged. A more 
plausible explanation seems: to be' that the 
grain boundary titania particles do not assumi^ 
the equilibrium shape because they are, unlike'’ 
silica particles, crystalline in nature. 

Interfacial energy is a measure of the biiul- 
mg force between the surfaces. The gri'ater the 
mterfacial energy, the smaller will be the' work 
of separation required to rupture the inter¬ 
face. During plastic deformation, extensivi" 
cavitation occurs at the interface to ri'lieve the 
stress concentration at the particles. The inci¬ 
dence of suoh a cavitation process, which may 
affect the final fracture, will, therefore, be 
related to the magnitude of the intcrfacial 
energy. Studies on. interfacial energy would 
thus, provide a good insight on the role of dis¬ 
persed particles in the fracture of materials. 

Ackn 0 WLEDGEMEN'T 

The authors are grateful to Prof. A. G- Quar- 
rell. Head of the Metallurgy Department, Shef¬ 
field University, for providing the facilities. 







551 


Dec. ^ 0 , ^970 ] Sterilizing Effect of a Dietary Surplus of Biotin 


1. Bohm, G. and Kahlweit, M., Ac-ia Met., 1964 12. 

641. ’ * 

2. Wood, D. I., Trans. A.LM.E.. 1965, 215, 925. 

3. Kimura, T. and Wantanabe, Y., /. Jap. Met, Soc., 

lues, 29, 886. 

4. Williams, D, M,, Ph.D. Thesis, Cambridge Unirvesity, 

1964. 

6. Bonis, L. S. and Grant, N. J., Tram. A.l.ME . 
1962, 224, 308. ' 


6. Smith, C. S., Ibid., 1948, 175, 15. 

7. Rhines, F. N., Ibid., 1964, 137, 246. 

8. Inman, M. C. and Tipler, H. E., Met. Reviews, 1963, 

8, 105. 

9. Lewis, M. H., D.Phil. Thesis, Oxford University, 

1963. 

10. Ashby, M. F. and Smith, G. C., /. Inst. Metals, 1962, 

91, 182. 

11. Palmer, I. G., Ph.D. Thesis, Cambridge Universit}’ 

1966. 


STERILIZING EFFECT OF A DIETARY SURPLUS OF BIOTIN IN 
TROGODERMA GRANARIUM EVERTS 

S. S. SEHGAL, HARI C. AGARWAL and M. K. K. PILLAI 
Department of Zoology, University of Delhi, Delhi-7 


Introduction 

TNSECTS in general are known to require bio¬ 
tin in their diet for normal growth and 
development.! Recently, it has been shown 
in a few insect species that an excess of biotin 
in the diet causes reduction in their fertility.2“5 
It is of interest to know if biotin will elicit 
similar reactions in insects! in general. Hence, 
such studies were conducted with Khapra beetle, 
Trogoderma granarium Everts, whioh is a 
serious pest of stored cereals. 

Materials and Methods 
T. grayiarium were normally cultured on 
broken wheat and 5% brewer’s yeast at 35 ±: 
I'" C. and a relativehiumidity of 65% to 70%. For 
biotin treatment, a chemically defined diet was 
used.!! Biotin was dissolved in 0-1N sodium 
hydroxide and the known amounts added to- 
the diet. The diet was allowed to equilibrate 
for 48 (hours with the experimental conditions. 
One gm. diet was kept in a glass' vial of 2*5 X 
5*()crn. In each vial, 20 ten-day-old larvae 
were introduced. Each treatment was repli¬ 
cated 10 to 12 times. The adults were removed 
from the diet soon after emergence and the 
pcTiod recorded. The males and females were 
separated and subsequently used foi^ appropriate 
crosses. The diet containing only sodium 
hydroxide solution was used as controls. Addi¬ 
tional controls using broken wheat flour and 
5 %> brewer’s yeast were also kept. Crosses 
were made between treated males and treated 
females, treated males and normal females and 
normal males and treated females. The eggsi 
were scored at frequent intervals for ten days 
and allowed to hatch. The number of eggs 
hatched was also recorded. 


Results and Discussion 

Higher doses of biotin, such as 0-5% and 
1-0% inhibited further development of the 
larvae ultimately causing complete mortality. 
However, there was no mortality at the lower 
doses of biotin even upto 90 days of treatment. 
Higher levels of biotin treatment resulted in 
mortality in house-flies^ and in Aedes aegypti.^ 
Dermestes mamlatus, a closely related species, 
however, was apparently able to tolerate upto 
1% dietary biotin.^ Comparison of toxicity 
based on such treatments may be taken with 
caution as it is possible that the amoimt of 
biotin uptake may vary in different cases as it 
is dependent on the period of treatment and 
the actual amount of food consumed by the 
ins'ect. It is evident from Table I that the lower 
levels of biotin reduced the number of adult 
emergence. It was observed that this was due 
to a retarded development of the larvae. In all 
the treatments, the time taken for adult emerg¬ 
ence increas'ed with an increase in the biotin 
content of the diet (Table I). Such a growth 
inhibition was not recorded in other insect spe¬ 
cies studied.--^ The treatments in general 
reduced the fecundity, but the sodium hydroxide 
controls also showed a similar reduction. This 
will mean that the fecundity reduction may be 
due to sodium hydroxide treatment rather than 
the biotin overdosage. However, sodium 
hydroxide has been shown to have no effect 
on fecundity and fertility in house-flies.^ Biotin 
did caus'e a reduction in the number of eggs 
laid in the insects studied so far.-"^ 

In T. granarium, the primary effect of biotin 
treatment was found to be on the fertility of 
eggs. A large number of eggs were sterile and 
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Table I . n-, ■ 

Effect of dietary hiotin on the development, fecun dity and mildly oj 1. j'rananum 


Per cent 

No. 

of 

larvae 

treated 

No. 

of 

adults 

emerged 

No. of days for adult 
emergence 

Sex 

treated 

cone. 

Average 

Range 

0*05 

240 

187 

37-9 

29-46 

Male 

Female 

Both 

0-10 

240 

162 

40-3 

30-53 

Male 

Female 

Both 

0-25 

240 

69 

44-9 

31-54 

Male 

Female 

Both 

Control 

(NaOH) 

100 

78 

33-8 

28-43 

None 

Control 

lOO 

96 

26.8* 

22-32* 

None 


(Normal diet) 


No. 

Total 

laid/ 

female 

Total 


of 

no. of 

uo. of 

Ter cent 

pairs 

mated 

eggs 

laid 

eggs 

hatched 

hutch 

34 

332 

9*8 

238 

71-7 

29 

276 

9-5 

99 

36*0 

55 

396 

7-2 

149 

37*0 

35 

397 

11-3 

202 

66-0 

16 

70 

4-7 

14 

20*0 

40 

246 

6-1 

64 

22*0 

18 

314 

17-4 

169 

63-8 

li 

67 

6*2 

*4 

7*0 

17 

87 

6-1 

66 

76-9 

20 

309 

16-5 

220 

71*2 


* Agarwal, 1970. 

consequently did not hatch. At a biotin level 
of 0-05%, the sterility was about 62%. This in¬ 
creased to 93% at 0*25% biotin treatment. In 
the controls, more than 70% of the eggs hat¬ 
ched. This reduced fertility was due to an 
effect on the female only as can be seen in 
Table I. The per cent hatch of eggs in crossesi 
between normal females’ and treated males were 
almost same as the controls. However, in the 
reciprocal crosses, the percentage of eggs hat¬ 
ching was identical to the crosses where both 
the males and females were treated. These 
results' are in conformity, with the ones re¬ 
ported so far-"3 and it appears that induction 
of sterility may be a general effect of an over¬ 
dose of biotin in insects. It will be of interest 


to know the physiological mechanisms involved 
in such a specific effect on the females. 

The authors wish to thank Prof. B. R. Sesha- 
char, Head of the Department of Zoology, Uni¬ 
versity of Delhi, for facilities. 


1. Hou 5 e, H. L., In The P/iystology cf Inu'da (Eel. by 

Rockstein, M.), Academic Press, New York, 1SH)6, 
2, 769. 

2. Benschoter, C. A, and Paniagna, R. (J., KntemoL 

Soc. Amer.^ 1960, 59, 298. 

3. Benschoter, C. A., /. Eco7i, EntimoL, 1907, 60, 

1326. 

4. Cohen, E. and Levinson, H. Z., Ex^erientiaf 1968, 

24, 367. 

5. Pillai, M. K. K. and Madhukar, B. V. R., JVatfdf- 

wissenschaftCHy 1969, 56, 218. 

6. Agarwal, H. C., J. htsect Physiol.^ 1970, 16, 2023. 


COMPARATIVE STUDIES ON THE DIFFERENT METHODS OF ARTIFICIAL 
RIPENING OF BANANA FRUITS 

A. B. ABOU AZIZ and F. K. ABD-EL-WAHAB 
Fruit Physiology Laboratory, National Research Centre, Dokki, Cairo, U.A.R, 


Introduction 

ANANA fruits, do not normally attain the 
ripening stage on the trees and so they 
are gathered to be ripened artificially. Various 
chemicals like ethylene, acetylene, coal gas and 
some growth-regulating substances are usually 
employed for artificial ripening of fleshy fruits. 
Banana fruits do not respond to ethylene treat¬ 
ment if they were previously treated with 
2, 4-D." The pulp/peel ratio of banana fruits 
treated with 2, 4-D and 2, 4, 5-T increased gra¬ 
dually until the ripeness condition is attained.i“3 


According to Abd-El-Wahab et al,^ the total 
soluble solids increased steadily during* the arti¬ 
ficial ripening of bananai fruits treated with 
2,4-D and the increase began earlier in the 
treated than in the untreated fruits. 
The titrable acidity increased when the 
fruits reached the ripeness condition.^’- 
Kidd and West,<> Gane,^‘ Wardlow and 
Leonard,working on the respiration of banana 
fruits, found that the low steady values of 
carbon dioxide production in the green stage 
raised sharply to a peak as, or just before, the 
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first visible signs of ripening appeared, and 
then declined to a steady level, slightly higher 
than that found in the green fruits. The sharp 
rise in respiration rate attained a climacteric 
peak 2-5 times as great as the previous one. 

The purpose of this work isj to study the effect 
of various chemical substances, which are in 
common use at present, on the quality of banana 
fruits during the artificial ripening process. 

Materials and Methods 

Mature branches of ^‘Hindi’* banana fruits. 
(Mnsa cavendishii var. cavendish) gathered 
from the plants grown in Barrage were used in 
the present investigation. A set of three bun¬ 
ches was used for each treatment adopting the 
following procedure : 

(1) In the case of control group, the bun¬ 
ches were dipped for 30 seconds in water. 

(2) For treatment with 2,4-D, the fruitS' 
were dipped for 30 seconds in an aqueous solu¬ 
tion of this substance at a concentration of 
1,000 ppm, 

(3) For treatment with acetylene, the bun¬ 
ches were held for three days in a room with 
acetylene at the rate of 60 cc/cubic meter; the' 
temperature was kept constant at 60-65“ F. 

(4) In the case of treatment with coal gas, 
the fruits were held for three days: in a room 
with coal gas at the rate of one kg. of burn¬ 
ing coal per 16 cubic meters of space. The tem¬ 
perature during treatment was also kept con¬ 
stant at 60-65“ F. 

Following all treatments, the fruits were kept 
in a room with a temperature ranging from 
70-75“ F. 

Determination of some physical properties' of 
the fruits such as color development, peeling 
and pulp/pecl ratio as well as the chemical 
properties, such as total soluble solids, titrable 
acidity and rcspirational activity, was carried 
out at three-day interval. 

Results an'd Discussion 

1. Color Development. —The visual color of 
banana fruits was estimated according to the 
color chart of von Locsechke.’*^ The data in 
Table I show a gradual increas'e in the color 
development of banana fruits us they approach¬ 
ed the ripening condition. This was true in 
both treated and untreated fruits. The rate of 
color development was more rapid in fruits 
treated with 2, 4-D, acetylene and coal gas than 
in the untreated ones. The fruits treated with 
2, 4-D, acetylene or coal ga^ attained the yel¬ 
low color (grade 3) after 9, 6 and 9 days res¬ 
pectively, as compared to 21 days in the un¬ 
treated fruits. Although the 2,4-D, acetylene! 
Q3P co»l gas traatmeuts haa a similar trshd Uv 
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inducing the attractive color, the fruits treated 
with 2,4-D have a longer marketing time than 
thos'e treated with either acetylene or coal gas. 
The fruits treated with 2,4-D, acetylene 
or coal gas attained the maximum color 
(grade 7), 18, 12 and 12 days after treatment 
respectively as compared to 30 days in the 
untreated fruits. These results are in agree¬ 
ment with those reported by Abd-El-Wahab 
and Abou Aziz.i’2 

Table I 

Effect ‘of some chemical treatments on color 
development during the artificial ripening of 
banana fruits- 


Period of 
ripening — 

Grade No. after treatments 

(in days) 

Control 

2, 4-D 

Acetylene 

Coal gas 

0 

1 

1 

1 

1 

3 

2 

2 

2 

2 

6 

2 

2 

3 

2 

9 

2 

3 

4 

3 

12 

2 

3 

7 

7 

16 

2 

4 



18 

2 

7 



21 

3 




24 

3 




27 

4 




30 

7 





2. Peeling Condition. —The peeling of banana 
fruits is a good criterion for evaluating ripen¬ 
ing. Data presented in Table II show that 

Table II 

Effect of some chemical treatments on the 
peeling condition during the artificial ripening 
of banana fruits 


Period of 
ripening 
(in days) 


Treatments 


Control 

2. 4-D 

Acetylene 

Coal gas 

0 

Un peel¬ 

Unpeel¬ 

Unpeel¬ 

Un peel¬ 


ing 

ing 

ing 

ing 

3 



Hard 

Hard 




peeling 

peeling 

6 


Hard 

Peeling 

Peeling 



peeling 



9 


Peeling 

Easily 





peeling 


12 



n 

Easily 





peeling 

15 

Hard 

Easily 




peeling 

peeling 



18 

jj 




21 

1) 




24 

>) 




27 

»> 




30 






fruits were still hard peeling until the first sign 
of ripening took place. Untreated fruits and 
fruits treated with 2, 4-D, acetylene or coal gas 
reached the ripening condition at 27, 9, 6 and 
5 ri^ectivel 7 . It maiy be pointed out th^t 
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the trend of peeling did not coincide exactly 
with the color development during the ripen¬ 
ing process. So, the color test is not a good 
criterion for the artificial ripening of banana 
fruits. 

3. Pulp/Peel Ratio, —The pulp/peel ratio isi 
affected by dehydration of the bananas. The; 
peel loses water more easily than the pulp 
resulting in a modification of pulp/peel ratio 
during transport and artificial ripening. Data 
in Table III show that the pulp/peel ratio of 
banana fruits increased gradually until the 
fruits reached the over-ripe stage. This was 
true in both treated and untreated fruits. The 
treated fruits reflected a high value of pulp/ 
peel ratio earlier than the untreated ones. This 
may be attributed to the early ripening of the 
treated fruits. It iSi also noticeable that 2, 4-D- 
treated banana fruits reached a higher value 
of pulp/peel ratio than either the untreated 
ones or those treated with acetylene or coal 
gas. 

Table III 

Effect of some chemical treatments on the 
pulp/peel ratio during artificial ripening 
of banana fruits 


Period of 
ripeniag * 
(m days) 


Treatments 


Control 

2, 4~D 

Acetylene 

Coal gas 

0 

1«03 

1-09 

1-09 

1*09 

3 

1*09 

1-15 

M4 

M5 

6 

1*13 

1*24 

1-20 

1*35 

9 

1*14 

1*45 

1*45 

1-68 

12 

1-18 

1*61 

1-69 

1-95 

15 

1-26 

2-82 



18 

1-36 

2-86 



21 

1-42 




24 

■2-36 




27 

2-35 




30 

2-19 





4. Total Soluble Solids Percentage. —^Data in 
Table IV show a progressive and consistent 
increase in the total soluble solids during the 
ripening of the banana fruits. This: was true 
of both treated and untreated fruits. This in¬ 
crease was faster in the treated than in the 
untreated fruits. The untreated fruits and fruits 
treated with 2,4-D, acetylene and coal gas 
yielded 18*4, 20-0, 18-0 and 18*4% of total 
soluble solids upon attaining the ripeness con¬ 
dition, respectively. The untreated fruits, as; 
well as those treated with 2, 4-D, acetylene and 
coal gas reached the eating stage at 27, 9, 6 and 
e days respectively after the beginning of the 
ripening period. 

The increase of total soluble solids of 
banana fruits during the ripening process is 
|ttributed to the increase of soluble consti^^ 
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Table IV 

Effect of some chemical treatments on the 
total soluble solids percentage during the 
artificial ripening of banana fniits 

Period of Treatments 

ripening------- 


(in days) 

Control 

2, 4-D 

Acetylene 

Coal gas 

0 

4-0 

4-0 

4-0 

4-0 

3 

4*0 

8*6 

12-0 

11-2 

6 

4-0 

14-0 

18-0 

lB-4 

9 

4-0 

20-0 

20-8 

20-0 

12 

4-0 

20-8 

20-8 

20-8 

15 

4*4 

21-0 



18 

6*4 

21*6 



21 

12-8 




24 

16-0 




27 

18-4 




30 

21*4 





ents of the fruits, i.e., sugars.. These results 
are in agreement with those reported by Abel 
El-Wahab et al.^ who found th.at the total 
soluble solids increased steadily during then 
-artificial ripening of banana fruits treated with 
2, 4-D and that the increase was earlier in the 
treated than in the untreated ones. 

5. Titrable Aciditg. —Titrable aci.di;ly is a 
function of the organic acids in the fruits. The 
amount of titrable acidity is: aj resultant of two 
main factors : the rate of organic acid assimi¬ 
lation and the rate of its oxidation to carbonic 
acid and water. Table V shows that the titrable 
acidity in the banana fruits of the control, 
2, 4-D, acetylene and coal gas treatments reach¬ 
ed its peak at 24, 9, 6 and 6 days, respectively, 
during the artificial ripening process. This peak 
coincided with, the appearance of the first signs' 
of ripeness. The rate of increase of titrable 
acidity at the beginning of the ripening pc;ri(>d 
was faster in the treated than in the untreated I 
fruits. There was a decline of titrable aicidity 
in the fruits, after it has reached its maximum 
peak. This suggests that the biological activi¬ 
ties, which favour the formation of acids, arc 
responsible for the increase in titrable acidity. 
It is also noticeable that the 2,4-D-trc‘atc''d 
fruits yielded the least value of titrable acidity, 
when attaining the eating conditions. This indi¬ 
cates that the 2, 4-D-treated fruits show a more 
palatable and sweet taste than those of the 
Other treatments. Generally, the titrable aci¬ 
dity .showed a progres's;i)ve an'd consisitcnt i.ncreiase 
until the fruits reached the ripening conditions, 
foUowed by a reduction till the end of the 
ripening period. 

6. Respirational Activity. —It is obvious from 
Fig. 1 that the untreated banana fruits show¬ 
ed a low initial value of respirational activity, 
followed by a period of levelling off, This 
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Taiile V 

Effect of <!onu> chcviical treatments on the 
titrable acidity during the artificial 
ripening of banana fruits 


Period of 
ripening 


'freatments 

(in days) 

Control 

2, 4-1) 

Acetylene 

0 

0*2)2 

0*212 

0-212 

3 

0*2i:4 

0*337 

0-443 

0 

0*241 

0*380 

0-468 

9 

0*289 

0*422 

0-323 

12 

0*368 

0*408 

0-288 

15 

0*260 

0-265 


18 

0-330 

0*236 


21 

0-434 



24 

0-466 



27 

0-3G8 



30 

0*362 




Coal gas 


0*212 

0*460 

0«466 

0*318 

0*309 



either the untreated fruits or those 
treated with coal gas and acetylene. 

Summary 

Mature banana, fruits were subjected to three 
diff^ent treatments, i.e., 2,4-D, acetylene and 
coal gas for the induction of artificial ripen¬ 
ing. Although the color development was faster 
in fruits exposed to acetylene than those of 
the other treatments, 2,4-D-treated fruits 
showed a longer marketing time. Peelino- of 
fruits was enhanced with aU treatments ear¬ 
lier in acetylene treatment. Compared with the 
untreated fruits, the treated ones reached the 
highest attainable pulp/peel ratio ia a much 
shorter time. Th,e total soluble solids of treated 
fruits increased at a much faster rate and 
reached the highest attainable values in a 
shorter time than in the untreated ones. No 
difference was found between different treat¬ 
ments in this respect. The rate of increase of 
•titrable acidity was faster in treated than in 
the untreated fruits, and the peah was attained 
after 6, 6 and 9 days for treatments with acety¬ 
lene, coal gas and 2, 4-D, respectively, as com¬ 
pared to 24 days for the untreated fruits. 
Treatments with 2, 4-D, acetylene and coal gas 
accelerated the respirational activity of the 
fruits and consequently enhanced the ripening 
process. Generally, it may be concluded that 
the application of 2, 4-D for the artificial ripen¬ 
ing of banana fruits is much cheaper, and sur¬ 
passed the other treatments with acetylene or 
coal gas in extending the marketing period of 
the fruits. 


Fig. 1. Effect of some chemuMl tnrUments on the 
respiratiou.il activity during the artificial ripening of 
banana frails. 

followed by tv striking increase which attained 
its^ pc'ak when the fruits reached the over-ripe 
stage. On the other hand, the treated fruits 
rcncctod a rcdalively liigh initial value for res¬ 
piration, .followed by a rapid increase which 
coincided also with the over-ripe stage. The 
climacteric rise in. treated fruits was attained 
with the ripenc'ss condition. The 2, 4-D treat¬ 
ment acceleradcd the respirational activity of 
the banana fruits, and consequently enhanced 
the ripening condition. F'ruits treated with 
acetylene and coal gas behaved similarly. The 
start of increase in the respirational activity 
coincided 'with the beginning of the ripening 
condition and reached its peak with the over¬ 
ripe stage. This was true in both the treated 
and untreated banana fruits. Fruits treated 
with 2,4-D have a longer period of market*. 
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ULTRASONIC RELAXATION IN 
PHENYL SALICYLATE 

Among the various relaxing organic liquids 
which exhibit rotational isomerism, esters^-^ of 
monocarboxylic acids are of special interest 
because of the fact that the relaxation fre¬ 
quency in these substances lies in the low 
megacycle region which is easily accessible toi 
the conventional pulse technique. 

With a view to confirm the relaxation in 
esters of salicylic acids; the authors have 
studied the ultrasonic absorption and velocity 
using the standard pulse technique in the fre¬ 
quency range of 3-21 Mc/sec and the tempera¬ 
ture range of 50-80° C. for phenyl salicylate. 
The ultrasonic cell is a double-walled glass 
cell and the desired temperature is maintained 
by circulating water through the jacket from 
a thermostat which is capable of maintaining 
the temperature of the circulating water with¬ 
in ± 0*1° C. The velocity measurements are 
accurate to ± 0*5% and the absorption 
measurements within ±10%. The substance 
is a sample from B.D.H, and is distilled before 
use. 

The ultrasonic velocity is found to decrease 
linearly with temperature as is normal in 
organic liquids. It is found that there is an 
abnormal variation of a/f 2 frequency 

where ‘a* is the absorption coefficient and *f 
is the frequency. Thus it is expected that the 
relaxation frequency lieS; within the frequency 
region of study. 

If a single relaxation frequency (f^) is 
assumed the frequency variation of the absorp¬ 
tion parameter can be represented by the 
equation of the form 

a A 

? ® 1 + (fffry ’ 

where Bis the high frequency residual absorp¬ 
tion which is determined by giving various) 
values to B until a plot of (a/f2_B)-i versus 
P gives a straight line. From the intercept 
and the slope of this straight line. A’ and 
the relaxation frequency J/ have been com¬ 
puted. The excess absorption per wavelength 
has been computed using the relationl 
/£= a'Xn (a/f2~^B) fv, where V is the velo-, 
^ity of sound. 


In Fig. 1 excess absorption per wavelength 
a'X versus frequency is plotted for diflercnt 
temperatures. It can be seen that the charac¬ 
teristic bell-shaped curves are obtained at all 
temperatures in the frequency region studied. 



The relaxation frequency is centred around 
10 Mc/sec at 60° C. It can also be seen that 
the relaxation frequency which corresponds to 
the frequency of the peak excess absorption 
increases with increasing temperature. The 
variation of relaxation frequency is also studied 
with concentration in polar solvent acetone 
■and non-polar solvent n-hexano and it isj 
found that ’ in both tho solvents is inde¬ 
pendent of concentration within experimental 
error. As this^ is characteristic of rotational 
isomerism this relaxation has been attributed 
to rotational isomerism. 

We are grateful to Prof. B. R Eao for his 
encouragement and to the Council of Scientific 
and Indus;trial Researoh for the financial 
assistance. 

Dept, of Physics, p. Chandrasekhara Raju 
Andhra University, K. Subba Rao. 

Waltair, September 9, 1970. 


1. Karpovich, J., ./. Ckem , P / iys ., 1954, 22, 1767 

2. AcousL Soc, Am., IQ 26 819 

Convintion of th, 

PjR.C. of theC.S.I.R., Nainital, 1970, 1-}L 
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THICKNESS DEPENDENCE OP 
ELASTIC WAVE VELOCITIES IN 
CERTAIN ARALDITES 

In view of the growing importance of the epoxy 
resins in general, and the araldites in parti¬ 
cular, in different spheres of industry, the 
authors have been interested in the study of 
the elastic properties of araldites. For this 
purpose, araldite castings with four composi¬ 
tions, 5 : 5, 5:4, 5:3 and 5 : 2 of the araldite 
AY 105 and the hardener HY 953 F supplied 
by CIBA (India) Ltd., have been studied at 
29“ C. by an ultrasonic rotating plate method. 
In all the cases, longitudinal and transverse' 
wave velocities have been determined. The 
tank liquid chosen is carbon tetrachloride' 
in view of its low ultrasonic velocity. The 
specimens chosen are in the shape of rectan¬ 
gular plates. All the specimens: have been 
annealed to relieve residual stresses. 



Fig. 1. Variation of clastic wave velocities with thick 
i\c8s of the specimen. 

In a preliminary investigation, the authors 
have suspected a thickness dependence of the 
ultrasonic wave velocities in these specimens. 
In view of the existence of similar reports by 
Schneider and B.urton,i Balakrishna and 
Kristmamurty* and Subrahmanyam and 


Krishnamurty,^ in the case of certain poly¬ 
crystalline metals, the authors have made 
detailed measurements of velocities in about 
six plates of different thickness in each com¬ 
position. Figures 1 and 2 are graphical illus¬ 
trations of the data obtained. 



SPECmEN thickness in mm. 

Fig. 2. Variation of elastic wave velodties with thick¬ 
ness of the specimen. 

There is clear evidence, as the curves mani¬ 
fest, that as the thickness increases, the 
velocity also increases and becomes constant 
at about a thickness of 5 mm. in the several 
cases studied. Since the frequency of the 
ultrasonic wave employed in the investigation 
is 500kc./sec., the wavelength of the ultrasonic 
wave works out to be about 4*6 mm. For this 
calculation of the wavelength, the velocity 
value of 2296m./sec., which is the maximum 
constant value obtained in the present mea¬ 
surements, is chosen. 

It looks as though it is a common feature 
with all poly crystalline substances that the 
ultrasonic velocities, and hence the relat^ 
moduli, depend on the thickness of the speci¬ 
men when it is chosen in the shape of a plate. 
This result ^ould be taken care of in an 
attempt to determine the elastic prqpertiea of 
the polycrystalline substances. 
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The authors are highly grateful to Prof. Bh. 
Krishnamurty and Dr. T. V. Kameswara Rao, 
Andhra University, Waltair, for their interest 
in the work. 

Dept, of Engineering P. Venkateswara Rao.^'^ 
Physics, T. Visweswar. 

Andhra University, 

VvT'altair, September 29, 1970. 
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THE EFFECT OF TEMPERATURE AND 
PRESSURE ON CHEMISORPTION 
KINETICS 

An examination of the adsorption kinetic data 
in literaturei’2 shows that the Elovich plots 
show either a linear variation of q as a func¬ 
tion of log (t + to) (Fig. 1, curve 1) or a 



Fig. 1. Typical Elovich plots. 

deceleration rate following the initial rate 
(Fig. 1, curve 2) or the initial rate followed 
by an acceleration which in turn is followed by 
a deceleration (Fig. 1, curve 3). We propose 
the following explanation to rationalise the' 
types of Elovich plots generally realised under 
experimental conditions and have presented 
results obtained by us on the chemisorption pf 


hydrogen on iron oxide (Fc^O;,) in support of 
the explanation. The analysis of the data in 
literature*^’shows that the linear variation of 
q with log t is obtained for adsorption under 
the following conditions : 

(a) low pressure-low temperature, and 

(b) high pressure-high temperature 

In the former case, the authors feed that the 
low pressure restricts the availability of ga.s- 
molecules, while the low temperatures brings 
into operation only the set of highly active sur¬ 
face sites. In the latter case, the' high tenn- 
perature assists the activation of less active 
sites, thus bringing in more sites to coni];)ete for 
the increased gas phase composition. Both 
these conditions would therefore result in a 
linear variation of amount adsorbed with res¬ 
pect to log (t -I- t((). 

The kinetic plot with a dccclcratoi'y range* 
might be obtained cither duo to a deficiency in 
gas phase concentration or due to the deficiency 
of sites as adsorption proceeds. Thus, plots of 
type 2 might be expected to be realised under 
high temperature-low pressure or low tem¬ 
perature-high pressure conditions. In the for¬ 
mer case, while the high temperature ensures', 
the existence of a large number of activated 
sites, the low pressure restricts the availability 
of gas molecules for adsorption. In the latter 
case, the available sites would bo much le.sf; 
compared to the gas phase concentration. 

The presence of an accclcratory rc'gion in 
the type 3 plot shows an increased “siltv den¬ 
sity” after adsorption over an initial period. 
The increase in the number of sites might be 
accounted for on the basis that the initially 
adsorbed species activate adjacent sites''*’thiLs 
effectively increasing local concentration ot! 
sites and hence resulting in increased adsorp¬ 
tion. The final deceleration would l)t‘ obvi¬ 
ously due to am overall decrease in the num¬ 
ber of sites. 

The results of the investigation of the' kinc'- 
tics of chemisorption of hydrogen c^arrit'd out 
by the conventional volumetric tccihniciuc'*^ on 
iron oxide (Fe^Oo), prepared by the flecorn- 
position of AnalaR grade ferric ni trail'! 
in the temperature range 0 ~ir>0" C., in 
this laboratory, have been analysed through the 
Elovich equation and the Elovicih pilots are 
presented in Figs. 2 and 3. These' results 
could be analysed through the general classi¬ 
fication referred to earlier. It can be seen from 
Fig. 2 that at the highest temperature studieck 
namely, 160° C., a linear plot is obtained while 
the Elovich plots at lower temperatures and 
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at atmospheric pressure show either a decele- 
ration step or an acceleration step followed by 
deceleration in the temperature range 26-142“ C 
It will be seen from Fig. 2 that in the tempera¬ 
ture range 80-142“ C., there is only a decele- 
ralory region following the initial linear kine¬ 
tics, In this instance, it may be interpreted 
‘.that an increase in temperature activates a 
majority of sites and the gas: concentration 
being constant this results in an extended linear 
kinetics. However, with progress of adsorption, 
there would be deceleration on account of an 
overall deficiency of sites. 



FIG. 2. Elovicb plots for the chemisorption of hydrogen 
on iron oxide—effect of temperature. 



FIG. 3. Elovich plots for the chemisorption of hydrogen 
on iron oxide—effect of pressure. 


Figure 3 shows the effect of pressure on the 
Elovich kinetics at 142“ C. It is seen that the 
deceleration step sets in with increase of pres¬ 
sure obviously due to a deficiency of adsorp¬ 
tion sites for the increased gas concentration. 
The effect of pressure and temperature on the 
nature of isothermal anomalies in the Elovich' 
plots in the light of the above discussion needs! 
further extensive studies, which are currently 
in progress in this laboratory. 


Dept, of Chemistry, 

Indian Inst, of Tecimology, 
Madras-36, India, 

August 26, 1970. 
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SYNTHESIS OF THIA20L0THI0- 

hydantoin derivatives 

In a study of the synthesis, and biological acti¬ 
vity of thiazole and thiohydantoin derivatives 
we have^ synthesised some thiazolothiohydan- 
toin derivatives by condensation of hromo 
derivatives of substituted thiohydantoins "vtith 
thiourea and thioacetamide. 

Experimental.—The substituted thiohydan¬ 
toins (I) were prepared by the reaction of 
glycine with aryl isothiocyanates.^^- Since in¬ 
troduction of halogens increases fungicidal 
properties,2-3 the substituted thiohydantoins 
were brominated with bromine (1:1 Mole) in 
acetic acid to give the monobromo derivatives 
(II). The bromine was attached to the active 
methylene^’4 group in 4-position of the thio¬ 
hydantoin derivatives. The hydrobromides of 
thiazolothiohydantoin derivatives' were obtained 
by refluxing the bromo compounds (1 Mole) 
with either thiourea or thioacetamide (1*5 
Mole) in absolute alcohol. The thiazolothio¬ 
hydantoin derivatives were obtained after basi- 
fleation with dilute ammonium hydroxide as 
coloured compounds (III). The melting points, 
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yields, and. analytical data of the thiazolo- 
thiohydantoin derivatives are given in Table 1. 

Table I 

HN-C-N 

S = C C C~R' 


R 


6 

Z 

Nature of 

R 

< 4-1 

0 

2 

u 

0 

Percentage 

of 

sulphur 

"A 

0) 

? 


Found 

Cal. 

1 

Phenyl 

-NH 2 

55 

>250 

25*52 

25-80 

2 

<3*-Tolyl 


55 

173 

24*05 

44* l3 

3 

^-Tolyl .. 


60 

178-182 

24*15 

24-43 

4 

^^-Chloro- 

phenyl 

u 

65 

170-172 

22*34 

22-66 

5 

<3-iViethoxy- 

phenyl 


70 

>250 

22*80 

23-02 

6 

^Methoxy- 

phenyl 

U 

65 

157 

22-71 

23-02 

7 

/-Ethoxy- 

phenyl 

9) 

70 

>250 

22-41 

21-92 

8 

^Tolyl .. 

-CH, 

60 

174 

24-98 

24-52 

9 

^>-Chloro- 

phenyl 


50 

180 

23-26 

22-74 
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CRYSTAL STRUCTURE OF 
DICHLOROMALONAMIDE 

The crystal and molecular structure of malon- 
amide, CHo(CONH 2 ) 2 j has been determined^ 
and correlated with the findings of e.s.r. studies 
•on 7-irradiated samples.-’^ To assist in inter¬ 
pretation of e.s.r. data”^ for 7-irradiated di- 


chloromalonamide, CCI 2 (CONH 2 ) 2 ) a structure 
determination has been undertaken. 

Crystals of dichloromalonamide from ethanol 
are colourless prisms elongated along c with, 
prominent {.HOj faces. Unit cell and space 
group data were obtained from rotation, Weis- 
senberg and precession films and on a spectro- 
goniometer. The crystals are monoclinic, 
a = 10-514, b = 5*985, c= 10-371 A, = 101-44% 
Space group I2/a(C2^®), =:l-76cm.'3, 

.Z=:4, and == l-77g. cm.'^ 

The intensities, of 720 reflections werei 
measured on a Datex-automated General Elec¬ 
tric XRD6 on Spectrogoniometer with a scintil¬ 
lation counter and Mo-Ka radiation. The struc¬ 
ture was determined by three-dimensional 
Patterson, Fourier, and difference Fourier syn¬ 
theses, the positions of the hydrogen atomsi 
being obtained from the difference Fouriei^ 
map. Three cycles of least-squares refinement 
of positional parameters, anisotropic thermal 
parameters for chlorine, oxygen, nitrogen and 
carbon atoms, and isotropic thermal parameters 
for hydrogen atoms gave a final R of 0-031. 
The molecule is situated on a crystallographic 
two-fold axis ; the final positional and thermal 
parameters are given in Table I and the con¬ 
figuration of the molecule is shown in Fig. 1. 





Fig. 1 . Molecule of dichloromalonamide. 

Details of the structure analysis, molecular 
packing and, hydrogen-bonding in the crystal 
will be published elsewhere. 


Table I 

Positional and thermal parameters 



X 

y 

s 

^11 

^22 



^13 

;^23 

Cl 

.. 0-0198 

0-1664 

0-3909 

0*0103 

0-0217 

0-0084 

0-0010 

0-0031 

0-00 

c (1) 

.. 0-00 

0-3385 

0*2500 

0*0063 

0*(J151 

0-0049 

0-00 

0-0022 

0-00 

c W 

.. 0-1196 

0-4948 

0-2548 

0-0050 

0*0196 

0-0051 

0-0002 

0-0018 

0-0004 

0 

.. 0-1572 

0-5352 

0-1534 

0-0093 

0*0371 

0*0056 

- 0 * 00'0 

0-0036 

-0*0015 


.. 0-1671 

0-5866 

0*3700 

0-0076 

0*0300 

0*0055 

-0-0049 

0-0023 

-0-0014 

U 

.. 0*1.360 

0-5581 

0*4434 

4 * 0 ( 4 ?) 

.. 





H (2) 

0 2266 

0-6963 

0*3706 

4*l{i7) 

,. 

• • 


!! 
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CORUNDOPHILITE FROM A PELITIC 
SCHIST NEAR SYDAPURAM, NELLORE 
DISTRICT, ANDHRA PRADESH 

CORUNDOPHILITE, ai rare Mg-Al. chlorite, is 
found to occur in association with margarite, 
staurolite, corundum, magnetite and hematite 
in. a politic schist from Devaratippai (57 N/12; 
14° 11' 24" : 79° 44' 30") about 400 metres north¬ 
west of Sydapuram of Nellore District, Andhra 
Pradesh. The occurrence of margarite has* 
already been reported by one of the authors.^ 
The present note gives an account of the 
mineralogical and chemical investgations car¬ 
ried out on corundophilite and its paragenesis. 

The politic s'chist is a dark reddish-brown, 
hard and compact rock with a poorly developed 
schistosity. In certain portions of the rock, 
metallic flakes of specular with splendent lus¬ 
tre are present. The colour of the rock is due 
to the presence of red ochreous hematite along 
the grain boundaries and cracks. Under the 
microscope, the rock exhibits decussate, por- 
phyroblas'tic and blastoporphyritic textures. 
Corundophilite and margarite are lath-shaped, 
airranged in a decussate fashion, and occur 
mainly as aggregates enclosed in rectangular to 
irregular areas, the cores of which are often 
staurolite. Some laths of margarite also assume 
porphyroblastic dimensions. The laths of 
corundophilite and margarite are sometimes- 
seen to shoot into staurolitic cores. Some of 
the magnetite is seen to alter into specular and 
hematite. Corundum occurs as discrete an- 
hedral grains' of small size. 

Corundophilite is pleochroic from green 
(a = p) to pale greenish-yellow (7) and is 


biaxial positive with 2V ranging from 0= to 
15°. The refractive indices of the mineral, as 
determined by the standard immersion method, 
are a = ^5 = 1.613 and 7=1-617. The specific 
gravity of the mineral, as determined by the 
pycnometer method, is 2-87. The « value cal¬ 
culated in accordance vdth the formula of Hey- 
is 1-616. A pure crop of chlorite is obtained 
for mineral analysis by repeatedly washing the 
crushed grains of the rock in hot lOf? oxalic 
acid solution to remove the red stain of hema¬ 
tite and then subjecting the rock pow’der to 
repeated magnetic separation by using a hand 
magnet and a Frantz isodynamic separator. 
The mineral powder, dried at 105= C., is ana¬ 
lysed by an adaptation of the method of Sha¬ 
piro and Brannock^ and the chemical analysis 
is presented in Table I. 

Table I 


SiOo 

23-75 

A1203 •. 

26*71 

Fe203 .. 

3-40 

FfcO 

14-10 

MnO 

0-02 

MsO 

20-43 

HoO-^ 

11-54 

Total .. 

99-95 


Analyst: C. V. Seshadri. 

The structural formula of the mineral can 
be given as : 

[Mgg.u 2 , Alj.flgT, Fe ~"2.3G9 ^ 1 ^ 0 * 004 ] 1^-t; 

[Si4.767> Als^ossls O 20 (OH) 15 . 45 . 

The chemical data suggest that the mineral has 
been oxidised, a little of Fe +2 (OH)"^ being 
substituted by Fe-^'S O"-. 

The only other locality knovm to the authors 
where corundophilite and margarite occur to¬ 
gether is from the emery deposits of Chester 
County, Massachusetts, where Shannon and 
Wherry*^ gave a metasomatic origin for the 
mineral. In the present case, it is believed 
that the two minerals were formed in a silica- 
deficient system at the expense of staurolite 
by lime and magnesia metasomatism in accord¬ 
ance with the following equation : 

eFeAUSuOio (OH). - 12MgO - 3CaO 
Stavrolite 
+ 9H2O + 20 -^ 

3Mgj Al 4 Si.Oi„ (0H)8- 3Ca AUSi.O.o(OH), 
Corundophilite Margarite 

+ 2 Fe Fe.04 
Magnetite 

From the occurrence of the pelitic schists in 
an area occupied predominantly by schistose 
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ampihibelites of almandine-amphibolite facies^* 
and from the restricted distribution of these 
minerals, it may be concluded that chlorite and. 
margarite were formed as a consequence of 
retrogressive metamorphism. From the state¬ 
ment of Eambergt> that aluminous chlorite 
(corundophilite) forms along with biotite dur¬ 
ing progressive metamorphism of pelitic sedi¬ 
ments, it may be stated that the P.T. conditions 
of the formation of corundophilite corresponds, 
to that of biotite zone. 

The authors are grateful to Prof. M. G. 
Chakrapani Naidu for providing facilities and 
for encouragement. One of the authorsi 
(C. V. S.) expresses his gratitude to the CSIR, 
New Delhi, for financial assistaaice. 

Dept, of Geology, C. V. Seshadri. 

Sri Venkateswara R. Jagadiswara Rao. 

University, 

Tirupati, August 26, 1970. 
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SEASONAL OCCURRENCE OF 
ELONGOPARORCHIS PNEUMATIS 
HANUMANTHA RAO, 1961, IN THE AIR- 
BLADDER OF THE CAT-FISH ARIUS 
THALASSINUS RUPPELL FROM 
BAY OF BENGAL 

Investigations on ecology of parasites have- 
been chiefly restricted to temperate regions. In 
a tropical country like India, factors influenc¬ 
ing the dis.tribution of parasites may be ex¬ 
pected to be significantly different. The results 
of a preliminary investigation on the seasonal 
abundance of the isoparorohiid trematode, 
ElongO'parorcUs vneumatis Hanumantha Rao, 
1961, from the air-bladder of the cat-fish, Ariusi 
thalassinus Ruppell, are presented here. A, tha- 
lassinus which is common throughout the year 
is! now a new host added for E. pneumatis. A 
total of 78 fish were examined during the period 
January to December 1969. The fish were col¬ 
lected after the trawling operations of the 
offshore fishing station at Waltair. 

E. pueumcLtis inhabits the anterior chamber' 
of air-bladder and lives attached to the rete 
mirabele feeding on the blood drawn from the 


capillaries. The presence of the more or less 
sluggish worms could be easily recoguizetl by 
the black haiematin dc'posiied by them on tho 
opaque white wallS| of the air-bladder. O! the 
78 fishes examined, 30 were found to be in¬ 
fected, the percentage of infection being nt^arly 
30*5. There is no seasonal variation in the 
incidence of infection. The worms arc found 
throughout the year except during liu‘ months 
of May and July. However, a clcar-cut sea¬ 
sonal variation in the occurrence of different 
growth stages of the parasite is apparent. For 
.convenience, the various growUi .stag,t‘s of 
E, pneuviatis have been divided into four 
groups. Group 1 comprises .small immaturo 
worms of glassy transparency havinir comspi- 
cous haematin loaded serpentine caeca. Gr()uj)2 
comprises worms which are inatur(‘ in ilu' .sen.se 
that the reproductive organs are fully formed 
and egg formation has already start(‘d. in 
Group 3 are included gravid worms where tlie 
uterus is gorged with eggst The senile worms 
in which the uterus is emj)ty and tln‘ repro¬ 
ductive organs have exhausted are indudc'd 
under Group 4. Table 1 shows the sc^asoiuil 


Table I 


Seasonal occurrence of varUms growth stages 
of E. pneumatis in the air-bladder oj 
A. thalassinus during January to 
December 1969 


Month 

No. 

of 

fish 

examined 

No. 

of 

fish 

infected 

Janaary 

5 

3 

February .. 

0 

3 

March 

2 

1 

April 

4 

1 

May 

6 

0 

)une 

6 

1 

July 

4 

0 

August 

10 

4 

September 

8 

3 

October 

5 

2 

November 

18 

11 

December .. 

4 

1 


No. uf parasitefe obtuinnl 


(houps 

1 2 3 4 

0 3 0 0 

0 4 0 1 5 

0 0 10 1 

0 0 0 1 1 

0 0 0 0 0 

0 0 0 1 1 

0 0 0 0 0 

10 0 0 1 20 

2 2 10 5 

1 0 2 0 3 

0 19 1 0 20 

i> 1 0 0 0 


distribution of these four grouj)s duriiig the 
period of investigation. Immatun^ worm.^ 
started appearing in large numbc'i-s in August 
and they continued till December Mature 


worms are found during November to February 
being abundant during November. Gravid 
worms are found scattered and during February 
to April, the air-bladder contained senile flukes' 
occasionally. It becomes obvious that the cat¬ 
fish gets infected during August to December 
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and the flukes that have established during thisi 
period become mature from. September to 
February, the first egg appearing in Septem¬ 
ber. They are full of eggs from December to 
April, later the fish do not show any infection 
being characteristically free of parasites from 
May to July. It would appear that this period 
is spent by the parasite in the intermediate 
.host. These facts? allow us to suggest the ope¬ 
ration of an annual cycle for E. pneumatis. 
Such annual cycles have been previously re¬ 
ported for several digenetic trematodes like 
Bunodera luciopercae, Asymphylodora tincae, 
Coitocaecum skrjahini^ Allocreadium isoporiim 
and Sphaerostoma hramaeJ- 

No metacercariae of E. pneumatis could be 
encountered in the gut of cat-fish. During the 
period when the air-bladder contained imma¬ 
ture flukes, small crabs and other decapod 
crustaceans were the predominant items of diet 
as judged by the stomach contents'. Probably 
•one of these acts as the second intermediate 
host. 

The degree of infection is shown in Table II 
The fish have never been heavily parasitized. 

Table II 

Degree of infection of A. thalassinus with 
E. pneumatis 

No. of parasites 1 2345678 

Frequency ..13 11 2 1 0 2 0 I 


Altogether 65 flukes could be collected out of 
the 30 infected hosts. Most commonly 1 or 2 
parasites per host could be collected. The 
largest number recovered from a single host 
•was 8. In general immature flukes occurred 
in larger numbers per host than the othef 
stages. Some mortality of immature stages 
before reaching maturity seems evident. 

The hosts examined for parasites ranged in. 
size from 14 cm. to 25 cm. There was no' 
.significant difference in the incidence of infec¬ 
tion in fish of different lengths. In addition 
to E. pneumatis: certain other parasites were 
frequently harboured by cat-fishes. Mono^ 
dhelmis sp. in the intestine and Aponurus sp. 
in the stomach -were present in small numbers. 
Monogenetic trematodes on gills and plerocer- 
coid stages in the intestine were commonly 
encountered. But these parasites dO' not appear 
to interfere with the occurrence of E. pneu¬ 
matis in the air-bladder. 

In conclusion it may be said that there are 
few studies dealing with seasonal abundance 
of trematodes in fish although some informa¬ 


tion is available on the parasite burden over 
a period of time.-'S The few investigations 
that have been conducted so far pertain to 
mcnogenetic trematodes and cestodes.^"^ In 
view of the paucity of information on seasonal 
abundance of digenetic trematodes in fish more 
work is desirable. 

Dept, of Zoology, K. Hanumantha Rao. 

Andhra University, 

Waltair, 

and 

Dept, of Biology, M. V. Hamana Rao. 

Andhra Medical College, 

Visakhaipatiiam, August 29, 1970. 
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ON LACCOPORUS NIGRITULUS 
(GSCHWENDTNER) COMB. NOV. 
(COLEOPTERA : DYTISCIDAE) 

GSCHWENDTNER (1936) described Laccophilm 
apicornis var. nigrittulus from Tibet: Tering, 
Gompa. The nominotypical form was describ¬ 
ed by Reiter (1899) from Mongolia: 
Changai-Gebirge. 

The Holotype and Paratypes of L. apicornis 
var. nigrituliis Gschwendtner are in the Zoo¬ 
logical Survey of India, Calcutta, and a re¬ 
examination of these specimens reveals that 
they belong to the genus Laccoporus Balfour- 
Browne, 1939. The metatibial spurs are 
acutely pointed; the prosternal process is. 
elongate and slightly carinated longitudinally ; 
the reticulation on the elytra is irregular and 
the puncturation of the femora and the tibiae of 
the anterior and middle legs and the hind 
tibiae is very dense. In the absence of .speci¬ 
mens of Laccophilus apicornis Reitter it ia 
only conjectured that it may also belong to the 
genus Laccoporus. It may be possible to' 
decide its exact relationship, with nigritulus 
after a comparison of the genitalic characters 
but for the present it is considered here as a 
distinct species. These two species are also 
geographically isolated, • though within the 
same palaearctic zone. The dorsal view of 
penis in nigrituhus is shown in Fig. 1. It is 
bent just above the base and then twisted on 
itself, the apical portion is scooped in the form 
of a spoon. 
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Balfour-Browne (l.c.) :^ 8 scribed Laccoporus 
viator gen. et sp. nov. al^so ^from Tibet: 
Gyangtse. The specimens of nigritulus before 
me come very close to this species differing 
only in the smaller size, viz., 4*3-4 *6 mm. as 
against 4-79-5 *18 mm. Both the species agree 
in having black ventral surface and in the 
abdominal sternites being rufo-flavis along the 
posterior border. Without physical examina¬ 
tion of the specimens of L. viator, it cannot bei 
said that the two species, are conspecific but 
there is a strong likelihood of that being the 
case. 



Fig. 1. Dorsal view of penis in Lacco-porus nigrituljt^ 
(Gschwendtner). 

Among the many genera of the subfamily 
Laccophilinae, only Laccophilus and Nepto- 
sternus are known from India, The genus 
Laccoporus for the present comprises only the 
above species and is confined to Mongolia and 
Tibet. 

Zoological Survey of India, T. G. Vazirani. 
34, Chittaranjan Avenue, 

Calcutta-12, August 31, 1970. 
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PRESENCE OF CAECAL OUTGROWTHS 
IN THE ALIMENTARY CANAL OF 
A CENTIPEDE ETiTikraSTJGMUS 
SPINOSUS NEWPORT (CHILOPODA: 

MYRIAPQDA) 

Ever since Plateaui gave an account of the 
alimentary canal of a centipede Cryptops sp., 
several workers have studied the morphology 
of the alimentary canal of a number of species^ 
of centipedes.2"5 All these workers describe 
the alimentary canal of these myriapods as a 
straight tube without caecal outgrowths unlike 
in insects. Therefore it is quite interesting 
that we have observed the presence of caecal 
outgrowths in the alimentary canal of a com¬ 
mon Indian centipede Ethmostigmus spinosus. 


Current 
Science 

23 centipedes of this species of varying sizes 
and both the sexes were collected in the 
vicinity of Madras city and all of them were 
dissected for the examination of the alimentary 
canal; all the centipedes showed the presence 
of the caeca suggesting that these structures 
are regular organs of the alimentary canal of 
the species under study. The details of the 
caeca are given below. 

The caecae are in the form of short blind 
outgrowths, two on each side of the oesophagus 
(Fig. 1 ), lying in the segment bearing the 4th 
pair of legs. Both the caeca, on each side, are 
in the same line, one above the other. They 
are completely swathed by the large salivary 
glands which extend from the first to the sixth 
segment. Therefore the salivary glands have 
to be removed to expose the caeca. 



Fig. 1 Anterior region of the foregut of Ethmostigmus 
spinosus (Sal livary glands are removed), CAE, Caeca; 
GTZ, Gizzard; OES, Oesophagus (Scale line; Half a 
centimeter). 

In order to study the histology of the caeca 
paraffin sections were prepared and examined 
after staining in Heidenhain’s haematoxylin. 
Examinations of longitudinal sections of the 
caeca dis.Closed that they are hollow structures 
having a narrow lumen (Fig. 2) which opens 
into the cavity of the oesophagus. The walls of 
the caeca are made of different types of cells 
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and based on the types of cells, three zones 
are distinguishable: a short distal zone of 
small cells, a middle zone of tall columnar 
cells without vacuoles and a long proximal 
zone of large cells containing vacuoles and 
granular inclusions in the cytoplasm (Fig. 2). 


Sc 


Fig. 2 . Xu.S. through a caecum of Ethmosti^tnus 
ipinosusy stained in Heidenhain’’s haematoxylin. 1, 2 & 
3 are the distal, middle and proximal zones of the caecum, 
respectively. FC, First type of cells of the proximal zone ; 
SC, Second type of cells of the proximal zone ; TC, 
third type of cells of the proximal zone. 

The cells of the distal zone are of varying 
sizes from 48 to 82 in height and 15 to 20 y 
in width, with large ovoid nucleus, which is 
central in position and contains a single large 
nucleolus. The cytoplasm is densely granular 
without vacuoles. Several mitotic figures 
occur in this zone, indicating that the cells are 
in a state of proliferation. 

The cells of the middle zone measure 295 to 
534/X. in height and 60 to 62/x in width. The 
nuclei aire small and basal in position. The 
cytoplasm is clear without vacuoles and 
granular inclusions. 

The cells in the proximal zone consist of 
what appears on cytological grounds to be 
three kinds of cells interspersed (Fig. 2). 
The first type of cells are 300 to 350/^ tall and 
65 to 75 y wide; they have small rounded 
vacuoles containing large granular inclusions, 
which stain intensely blue-black with Heiden- 
hain’sl haematoxylin. The nucleus is basal in 
position. The second type of cells are similar 
to the former but the granular inclusions! in 
the vacuoles are absent. The third typs pf 
cells are the largest, measuring 400 to 425in 
height and 215 to 255 in width. Almost the 
entire cell is taken up by a large vacuole con- 
staining a non-granular material staining grey 
Hvith Heidenhain’s haematoxylin. The nuclei 
mre very «all they are extreme basal in 
position^ 



The features of the caecae of Eihmostigmus 
spiuosus recau those of the midgut caecae of 
beetles like Dytiscus sp.,6 which axe said to 
secrete ^ digestive enzymes. In order to find 
out If, in the present instance also, the caecae 
are secretory in function, tests were performed 
for the presence of alkaUne phosphatase^ 
Moogs and^ DanielliQ state that alkakne 
phosphatase is frequently found in relationship 
with the secretory ceUs of animals. The cells 
of types 1 and 3 of the proximal zone of the 


caeca showed intensely positive reaction, while 
all the cells in the middle zone are faintly 
positive to the tests. These results may sug¬ 
gest that the cells in the distal and middle 


zones are secretory in function. The nature 
of the secretion and its role deserve further 
study. 


I am grateful to Professor G Krishnan, 
Birector, for his. interest in this study. Thanks 
are due to the Research Scholars in our depart¬ 
ment for help in the collection and exami¬ 
nation of the centipedes. 


Dept, of Zoology, G. Suxdara Rajtiu. 

Madras University, 

Madras-5, August 17, 1970. 


1. Plateau, F., C.E. Soc.eni. 18S7, 31, 70. 

2. WiJlem, V., Ann. Soc. R, JIaLx. 1892, 27, 

69. 

3. Lewis, J.G. E., /. Mar, Biol, Assn,, U,K„ 1962, 

42, 655. 

4. Shukla, G. S., Ent, BericK, 1964. 24, 55. 

5. Seifert, G.. Z. Morth. OM Tierre. 1967, 58, S47. 

6. Duspiva,F., Proioflasma, i9?9, 32, 211. 

7. Gomori, G.. Microsco-pic Histo:hem:siry. University of 

Chicago Press, 19r2. 

8. Moog, F., Biol, Rev,, 1946, 21. 41. 

9. Danielli, J. F., Proc, Roy. Soc. (B), 1964, 142, 146. 


MALE MEIOSIS IN ARTEMISIA 
FALLENS WALL. 

Artemisia pallens Wall. (Compositae), a short¬ 
term annual, yields the highly valued Bavana 
Oil’ from its leaves, flowers and seeds and is 
cultivated for this purpose in Mysore, round 
about Poona in Maharashtra, Kerala. Madras 
and Andhra States. The oil is used in per¬ 
fumery trade both in India and abroad. The 
species is gaining in its industrial importance 
but a serious handicap is its poor seed setting 
which is the only means of its reproduction. 
Although karyotypic analysis^ has shomm it to 
be a diploid (2n= 16) based on x = 8, a meio- 
tic analysis may throw some light on the nature, 
extent and causes of seed sterility. A^ordlngly, 
young capitula were fixed in acetic ata>liol 
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(1:3) at CIMPO (Bangalore) farm which 
were squashed in iron-acetocarmine. 

Out of the 138 pollen mother cells scored at 
diakinesis and metaphase I, nearly 88-4% con¬ 
tained 8 II (Fig. 1), followed by 
7 II-2 I (Fig. 2) and 4-34% with 6 II + 4 i 
(irio- 3 ) The bivalents possess 1-3 chiasmata 
and'frequency per cell ranges from ^ to.lj 
with mean at 15. Terminalisation coefficient 
at metaphase I is, 0-53. Two bivalents are 
attached to the nucleolus at diakinesis which, 
is in line with the presence of 4 nucleolar 
chrcmcscmes in the karyotype,^ 



Figs. 1-5. Fig. l. Metaphase I, 8 II. Fig, 2. 
Diakinesis. 7 II and 2 I. Fig. 3. Metaphase I, 6 II and 
4 I. Fig. 4. Anaphase I with late disjnnction bridge. 
Fig. 6. Anaphase II with laggards and chromatin bridge. 


Normal segregation of 8:8 at anaphase I 
was seen in 85Sc- Rarely, however, cells with 
9 : 7 were also seen. In nearly 15% of the’ 
cells, late disjunction, bridges, bridge-frag¬ 
ment configurations and lagging univalentsi 
(Figs. 4-5) were seen both at anaphases I 
and II. These abnormalities result in 45% 
stainable pollen grains. 

A few facts emerge from the foregoing ob¬ 
servations. There are two basic numbers (x = 
8 and 9) in the genus Artemisia.^ A, pallens 
together with A. scoparia and A. vulgaris 
(seTim stricto) are diploids based oh p; = 8, 


The other basic number (x~9) is not only 
very common but, polyploidy upto 6 JC level is 
also encountered. 

The lagging and unequal di.stribution of uni¬ 
valents, bridge.s with fragments and particu¬ 
larly non-disjunction bridgo.s, may account for 
some pollen sterility in the species, a he dilll- 
culties in terminalization, whether due to ter¬ 
minal non-homology or some other cau.scs, cntl 
in deflciencics-duplications due to irregular 
breakage of bridges. Whctlun- thcs<' causes 
would account for all the reduced seed-setting 
is not known. Alternatively, progrcs^sivc _ in¬ 
breeding enforced under conditions of cultivji- 
tion in otherwise outbred speck's, mny al.so 
result in reduced seed-set. Detailed stud»-s on 
breeding system arc being planned to idarify 
the point, so as to elucidate methods for res¬ 
toration of fertility. The other aspet't udiich 
may also throw light on the problem ui the 
nature of meiosis in the ovules which is totally 
unknown. 

The author is highly indebted to Dr. S. C. 
Datta, Scientist-in-Oharge, CIMPO, Lucknow, 
for the encouragement and facilities provided 
in the work. 

Central Indian Medicinal G. N. Srivastava. 

Plants Organisation, 

N.B.G. Campus, Lucknow (India), 

„ August 22, 1970. 
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OCCURRENCE OF THE OSMOPHILIC 
YEAST TOR[/LOPSIS ETCEELJLSXI 
IN INDIA 

Torulopsis etchcdlsii Lodder et Rij is a facul¬ 
tative osmopihlic yeast, occurring in sub¬ 
strates having high concentration of dis.solvecl 
solids. Etchells and Bell' have made the llrsi 
report of this' species, isolated from ferment¬ 
ing cucumber brines, as Breiiano minces 
sphaericus. They have especially reported on 
its high salt tolerance (upto 20%) and ability 
to ferment highly concentrated sugar solutions 
(40% glucose) by this yeast. Lodder and 
Kreger-van Rij- have removed it from the 
genus Brettanomyces and assigned it to the 
genus Torulopsis. Since the name Tormlopsis 
sphaerica was already occupied by another 
yeast, they described it as a new species ol 
Torulopsis^ T. etchellsH, 
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While screening various substrates, for the 
occurrence of osmophilic yeasts, the author 
could isolate ai strain resembling T. etchellsii 
Lodder et Rij from concentrated composite 
syrups obtained from sugar industry (40% 
sugars). The characters of the author's isolate 
were as follows : 

Cultural Behaviour 

Grozuth in Malt Extract (3 days at 30° C.) : 
Cells short-oval to oval, (2• 5-3*4) x (3-4*5)^ ; 
single or in short chains, budding multilateral 
(Fig. 1), formation of sediment. 

Growth on Malt Extract Agar : Same shape 
and size of the cells as in the malt extract. 

Pseudomycelium absent. 

Streak culture (8 days) on malt extract 
yeast extract agar : Colonies whitish, glisten¬ 
ing, circular with smooth margin (Fig. 2). 



1 



2 

FJGS. 1-2 


Biochemical Behaviour 

Fermentation :' Gha -f ; Mai ; Gal ±: very 

weak; 

Lac — ; Sue — ; Raf — . 

Sugar assimilation : 

Glu + ; Mai + ; Gal ± very 
weak ; 

Lac — ; Sue — ; Ref — . 

Assimilation of potassium nitrate : Positive. 

Ethanol as sole source of carh07i: No growth. 

Splitting of arbutin : Absent. 

Vitamin requirement test (of Schultz and 

Atkin) 3 : 

Unable to grow in the absence of thiamine., 

Although the isolate was obtained from the 
concentrated composite syrups from sugar 
factories, it cannot ferment or assimilate pure 
sucrose either aerobically or anaerobically. The 
chromatographic analysis of these syrup 
samples' showed that besides sticrose, they 
contain glucose, fructose, maltose raffinose, etc. 
These glucose, fructose and maltose fractions! 
could support the growth of T. etchellsii in the 
composite syrups. 

It was observed that the author’s collection, 
resembled the strain ‘C.B.S.Y. 920’, of the type 
species Torulopsis etchellsii, except for its: 
ability to ferment and assimilate galactose 
(very) weakly after prolonged incubation. 
Besides; this, any other differences of possible 
taxonomic significance are being investigated. 
This constitutes the first report on the occur¬ 
rence of T. etchellsii Lodder et Rij in India. 

The author is indebted to Dr. R. S. Dhavlikar 
for guidance, Dr. G. B. Deodikar for suggest¬ 
ing the problem and Prof. M. N. Kamat for his 
keen interest. He is grateful to the Phaltan 
Sugar Works Ltd., Sakharwadi, District Satara, 
for the supply of the sugar syrups. He is also 
thankful to Shri V. C. Deo for the assistance 
and to the Government of India for the 
Scholarship during this work. 

MACS Post-Graduate M. S. Kumbhojkar. 

Res. Inst., Foona-4, July 31, 1970. 
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REVIEWS AND NOTICES OF BOOKS 


Soils, By J. Sullivan Gibson and James W. 

Batten. (University of Alabama Press, Uni¬ 
versity, Alabama), 1970. Pp. xviii-}- 296. 

Price $ 7.00. 

The book is written by two experienced 
professors and researchers on the subject who 
had felt the need for such an elementary, and 
at the same time up-to-date text for use in 
secondary schools for courses on geography 
which include soil science. Although the book 
is intended for use in American schools and 
colleges, and so makes detail references to the 
soils Of the United States, the presentation of 
the text chapters is such as to make the book 
readily acceptable for use in schools elsewhere 
also. 

These chaptersi respectively deal with : The 
Nature of Soils; Factors that Affect Soil For¬ 
mation ; Processes of Soil Formation; Classes 
of Soils; Distribution of Soils ; Uses and Care 
of Soils. 

The book is illustrated, there are elementary 
questions at the end of each chapter and a use¬ 
ful glossary of terms in the end. The general 
reader and non-specialists will find very use¬ 
ful information in this readable text on Soils. 

A. S. G. 

Impurity Spectra of Solids. By Karl K. 

Rebane. (Plenum Publishing Corporation,, 

114, Fifth Avenue, New York, N.Y. 10011, 

U.S.A.), 1970. Pp. 253. Price $19.50. 

Interactions with lattice vibrations are an 
important problem in contemporary solid-state 
theory and crystal spectroscopy. These inter¬ 
actions are clearly seen in the vibrational 
structure of absorption and luminescence 
spectra of activated crystals. Recently, interest 
has mounted up in the study of light scattering 
by impurities in crystals, as they play an im¬ 
portant role in the development of crystal 
lasers. 

This book, a revised and updated translation 
of the original Russian text, offers a self- 
contained elementary but quantum-mechanical, 
treatment of the present concepts and basic 
results! of the theory of vibrational structure 
in vibronic absorption and luminescence spectra 
of impurity centres in crystals. It also covers} 
the related problems encountered to the Moss- 


bauer effect and the Franck-Condon principle. 
The book includes several dozen problems and 
exercises,. 

The book will be of interest to research 
workers in optics, laser physics, spectroscopy, 
electroluminescence and lattice dynamics. 

A. S. G. 

Thiamin Diphosphate and Its Catalytic 
Functions. By L. C. Krampitz. (Marcel Dek- 
ker, Inc., 95 Madison Avenue, New York, 
N.Y. 10016), 1970. Pp. 65. Price $5.75 or 
55 sh. 

Based on the E. R. Squibbs lectures on Che¬ 
mistry of Mircobial Products, delivered by the 
author at the Institute of Microbiology, Rut¬ 
gers;, in 1968, this monograph represents the 
first attempt at a comprehensive summary of 
the mechanisms of the biochemical action 'of 
thiamin diphosphate and gives a historical 
development of the subject. The presentation 
will help orient the reader to the mode of 
action of enzymatic processjes which require 
TDP as a coenzyme, as well as to describe areas 
of the problem which are still unsolved. The. 
book will be of assistance to graduate students 
of microbiology and investigators working on 
coenzymes. A . S. G. 

Physics for Biology and Pre-Medical Students. 
By Desmond M. Burns and Simon G. O. 
Macdonald. (Addison-Wesley Publishihg Co., 
Inc., West End House, 11, Hills Place, 
London W. 1, England), 1970. Pp. 614. Price 
75 sh. 

The recent advances in physical science and 
their wide application in all fields means that 
nowadays biologists, doctors, and dentists are 
dealing with highly sophisticated physical 
apparatus, and are forced to know something 
of quite advanced physical concepts. In meet-i 
ing the needs of this group of students there 
arise two main difficulties, firstly lack of time 
available for instruction and secondly, the 
poor mathematical equipment of the students. 

The authors who are Senior Lecturers in 
Physics at the University of Dundee, from 
practical experience and discussions with the 
departments concerned, have brought out the^ 
ftrst year course in physics for meclical student# 
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which, goes a good way toward solving these 
difficulties. Large portions of traditional 
physics ihave either been eliminated or only 
barely touched on so as to make room for 
topics of greater importance. 

Th<‘ book provides a good basic understanding 
of physical principles, and features a large 
numbc'r of applications to biological fields and 
medicaii technology. A. S. G. 


Arithmetics for Metal Workers. By Engelbert 
Grytz. (Translated from the German). 
(Asioi Publishing House, Calicut Street, Bal¬ 
lard Fatale, Bombay-1). Pp. 234. 

The book is intended particularly for the 
practicians in the metal working industry whoi 
have to deal with, technical facts, calculations 
and operations. The book is in two parts. The 
llrst part, of about 60 pages, deals with the ele¬ 
ments of arithmetical and geometrical opera¬ 
tions, and the second part forming the bulk 
of the book is devoted to teohnical facts, their 
arithmetic problems and their solutions. The> 

book contains about 200' text-figures. 

A. S. G. 


Ramamurdiy; Ph.D. degree in Zoology 
Shri K. Kotaiah. 

Sambalpur University, Sambalp’or, has 
awarded the Ph.D. degree in Chemisiry 
Shri Bikarttan Paul. 

University of Kerala, Trivandrum, hai 
awarded the Ph.D. degree in Chemistry to 
Shri A. G. Ramachandran Xayar. 

Biology and Medical Committee Symposium. 

1971, on Basic Mechanisms in Radiation 

Biology and Medicine 

Biology and Medical Committee of Bhahhu 
Atomic Research Centre, Bombay-85, is arrani- 
ing a Symposium on Basic Mechanisms :n 
Radiation Biology and Medicine lo he held at 
the All-India Institute of Medical Sciences. 
New Delhi, during February 11th to 13th. 1571. 
Last dates for receipt of abstracts and papers 
are December 31, 1976, and January 31. IS.i 
respectively. 

All correspondence regarding the sympo¬ 
sium, the abstracts and the papers should be 
addressed tot Dr, N. K. Notani, BiO-Ogj^ D..*-- 
slon, Bhabha Atomic Research Centre. Trom- 
bay, Bombay-85. 


ANNOUNCEMENTS 
Award of Research Degrees 

Andhra University has awarded the Ph.D. 
ticHrcc in Nuclear Physics to Shri B. V. Tiru- 
mala Rao; Ph.D. degree in Zoology to Shn M. 
Balapramcswara Rao and (Missi) P- Rama 
Devi. 

Karnatak University, Dharwar, has awarded 
the Ph.D. degree in Botany to Sto JyV/ 

Ph.D. degree in Geology to Shri B. Ma 

M.S. University of Baroda has awarded the 
Ph.D. degree in Chemistry to Shn 
dra Navrangal Dholkia and 
Nanjibhni Mistry ; Ph.D. degree in ^ochems 

try to Shri K. K. Sakariah Jnce 

Vinayak Joshi; Ph.D. degree m Home Scien 

to Kumari G. Subbulakshmi. owarded 

university. Hjd.rab.i has 
the Ph.D. degree in Physiics to Sh • 

teLUu ; Ph-D. desre. in 

Subrahmanyaxn, Kuman N. degree in 

Kumari M. Vijaya Lakshmi; Ph.D_ jjee 

Zsxslnsy to ShrimaU haa 

Sri VenWawara ITn Physics to Shri L. 
awarded the Ph.D. degree m Physics 


iced 


University of Madras— Centre of Advar 
Study in Physics—^Annual Seminar 
The Sixth Annual Seminar oi^ Cer. 
of Advanced Study in Physics wui he r.e-- 
the Centre’s premises from^ Is: to 
ary 1971. The broad field is Crj’stailograpn 
For forms and other details, contact 
sor R. Srinivasan, Head of the 
Centre of Advanced Study in Physios, .iiacr 
25, before 20th December 1970. 


Books Received . 

Organosilicon Hetero Polymers 

compounds. By S. N. Boiison d. G- 
kov, E. Ya. Lukevits. (P-en.- B-:;--;;-- 
Corporation. 11^ Fifm ' 5 ■ 

10011). 1970. Pp. XXI -63- FTiCr 

Developments in Applied Sp^ci^cscc., ^- 

7.B) Edited by E. L. Grove ana -A - 
kins (Plenum Publishing Corpura^—— 
Fifth Avenue. New York dCChi . 

pJncipTes'^ofLithoglnesU. By N. M 
609. Price S 35.00. 
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insist on Guaranteed Reagents by SAHIiMAI m. CHElvilCjALS 
tor your Chemical Analysis and Research. 



JUST PUBLISHED 

LIVESTOCK 

(Including Poultry) 

Supplement to 

THE WEALTH OF INDIA 

Raw Materials: Vol. VI (L-M) 

Contains sections on Cattle and Buffaloes, Sheep, Goats, Pigs, Horses and 
Ponies, Donkeys and Mules, Camels, Yaks and Poultry. 

Covers all important aspects of Livestock and Poultry such as breeds and 
breeding, feeds and feeding, diseases, products obtained with data relating to pro¬ 
duction, utilization, export and import, chemical composition, preservation and . 
processing of milk and milk products, meat and meat products, by-products, etc. 

An exhaustive bibliography and a comprehensive index are also included. 

This volume is useful as a reference book for both research workers as well 
as those interested in livestock improvement in India and elsewhere. 

Pages 288 demy 4to 6 Colour plates -j- 30 text-figures 

Price Rs. 60-00 Sh. 120 $ 18.00 

Copies can be had from 

Sales & Distribution Section 
Publications <& Information Directorate 

(fi Hillside Road, New Delhi-12 
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